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82586 
IEEE 802.3 ETHERNET LAN COPROCESSOR 


m Performs Complete CSMA/CD Medium = Supports Minimum Component 


Access Control Functions Systems 
Independently of CPU — Shared Bus Configuration 
— High-Level Command Interface — interface to 80186 and 80188 
= Supports Established and Emerging Microprocessors Without Glue 
LAN Standards @ Supports High-Performance Systems 
— IEEE 802.3/Ethernet (10BASE5) — Bus Master, with On-Chip DMA 
— IEEE 802.3/Cheapernet (10BASE2) — 5-MB/s Bus Bandwidth 
— IEEE 802.3/StarLAN (1BASE5) — Compatible with Dual-Port Memory 
— Proposed 10BASE-T — Back-to-Back Frame Reception at 1 
— Proposed 10BASE-F | 10 Mb/s 
— Proprietary CSMA/CD Networks up m Network Management 
to 10 Mb/s — CRC Error Tally 
= On-Chip Memory Management — Alignment Error Tally 
— Automatic Buffer Chaining — Location of Cable Faults 
— Buffer Reclaim After Receipt of Bad m Self-Test Diagnostics 
Frames ; _ — Internal Loopback 
— Save Bad Frames, Optionally — External Loopback 
@ Interfaces to 8-Bit and 16-Bit — Internal Register Dump 
Microprocessors — Backoff Timer Check 


m 48-Pin DIP and 68-Pin PLCC 


(see ‘Intel Packaging” Document, Order Number: 231369) 
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Figure 1. 82586 Functional Block Diagram 


*IBM is a trademark of International Business Machines Corporation. 


November 1991 
Order Number: 231246-007 1-1 
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NOTE: 
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READY (ALE) 
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The symbols in parentheses correspond to minimum mode. 


Plastic Leaded Chip Carrier 


N82586 

68L PLCC 

(TOP VIEW) 
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Figure 2. 82586 Pinout Diagrams 
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The 82586 is an intelligent, high-performance Local 
Area Network coprocessor, implementing the 
CSMA/CD access method (Carrier Sense Multiple 
Access with Collision Detection). It performs all time- 
Critical functions independently of the host proces- 
sor, which maximizes performance and network 
efficiency. 


The 82586 performs the full set of IEEE 802.3 
CSMA/CD Medium Access Control and channel in- 
terface functions including: framing, preamble gen- 
eration and stripping, source address generation, 
destination address checking, CRC generation and 
checking, short frame detection. Any data rate up to 
10 Mb/s can be used. 


The 82586 features a powerful host system. inter- 
face. It automatically manages memory structures 
with command chaining and bidirectional data chain- 
ing. An on-chip DMA controller manages four chan- 
nels transparently to the user. Buffers containing er- 
rored or collided frames can be automatically recov- 
ered. The 82586 can be configured for 8-bit or 16-bit 
data path, with maximum burst transfer rate of 2 or 
4 MB/s respectively. Memory address space is 
16 megabytes maximum. 


82586 


The 82586 provides two independent 16-byte FI- 
FOs, one for receiving and one for transmitting. The 
threshold for block transfer to/from memory is pro- 
grammable, enabling the user to optimize bus over- 
head for a given worst case bus latency. 


The 82586 provides a rich set of diagnostic and net- 
work management functions including: internal and 
external loopbacks, exception condition tallies, 
channel activity indicators, optional capture of all 
frames regardless of destination address, optional 
capture of errored or collided frames, and time do- 
main reflectometry for locating faults in the cable. 


The 82586 can be used in either baseband or broad- 
band networks. It can be configured for maximum 
network efficiency (minimum contention overhead) 
for any length network operating at any data rate up 
to 10 Mb/s. The controller supports address field 
lengths of 1, 2, 3, 4, 5, or 6 bytes. It can be config- 
ured for either the IEEE 802.3/Ethernet or HDLC 
method of frame delineation. Both 16-bit and 32-bit 
CRCs are supported. | 


The 82586 is fabricated in Intel’s reliable HMOS II 
5-V technology and is available in a 48-pin DIP or 
68-pin PLCC package. 


Table 1. 82586 Pin Description 


Vee, Veco | 12,24: “| 26,27, 41, 
42, 43, 44 
34 13 


. = 


| 
TTL 


0 
TTL 


=e 


*See D.C. Characteristics. 


| symbol i i ts sare vues Name and Function 
Vco; Voc} 48,36 | 8,9, 10, 11, System Power: +5V Power Supply. 
61, 62 
iad System Ground. 


RESET is an active HIGH internally synchronized signal, 
causing the 82586 to terminate present activity 
immediately. The signal must be HIGH for at least four 
Clock cycles. The 82586 will execute RESET within ten 
system clock cycles starting from RESET HIGH. When 
RESET returns LOW, the 82586 waits for the first CA to 
begin the initialization sequence. 


Transmitted Serial Data output signal. This signal is HIGH 


Transmit Data Clock. This signal provides timing 

information to the internal serial logic, depending upon the 
mode of data transfer. For NRZ mode of operation, data is 
transferred to the TxD pin on the HIGH to LOW clock 
transition. 


when not transmitting. 


Received Data Clock. This signal provides timing 
information to the internal shifting logic depending upon the 
mode of data transfer. For NRZ data, the state of the RxD 

pin is sampled on the HIGH to LOW clock transition. 
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Table 1. 82586 Pin Description (Continued) 


48 Pin DIP | 68 PinPLCC| Type 
Pin No. Name and Function 
CTS | 
TTL 
the signal must stay active for at least two serial clock 


21 0 Request To Send signal. When LOW, notifies an external 
TTL | interface that the 82586 has data to transmit. It is forced 
HIGH after a Reset and while the Transmit Serial Unit is 
not sending data. 
Active LOW Clear To Send input enables the 82586 
| 
TF 
cycles. 
Active LOW Collision Detect input is used to notify the 
a 82586 that a collision has occurred. It is used only if the 
82586 is configured for external Collision Detect. External 
Circuitry is required for detecting the collision. It is internally 
synchronized. To be accepted, the signal must stay active 
for at least two serial clock cycles. During transmission, the 
82586 is able to recognize a collision one bit time after 
preamble transmission has begun. 


transmitter to actually send data. It is normally used as an 
interface handshake to RTS. This signal going inactive 
stops transmission. It is internally synchronized. If CTS 
goes inactive, meeting the setup time to TxC negative 
edge, transmission is stopped and RTS goes inactive 
within, at most, two TxC cycles. 
Active HIGH Interrupt request signal. 
ih 
The system clock input from the 80186 or another 
symmetrical clock generator. 
When HIGH, MN/MxX selects RD, WR, ALE DEN, DT/R 
(Minimum Mode). When LOW, MN/MxX selects A22, A23, 
READY, SO, S1 (Maximum Mode). Note: This pin should be 
static during 82586 operation. 


a 


: 


Active LOW Carrier Sense input used to notify the 82586 
that there is traffic on the serial link. It is used only if the 
82586 is configured for external Carrier Sense. When so 
configured, external circuitry is required for detecting serial 
link traffic. It is internally synchronized. To be accepted, 


©. 


ADO-AD15; 6-11, 29-33, 36- 
40, 45, 48, 
49, 50, 53, 


54 


These lines form the time multiplexed memory address (t1) 
and data (t2, t3, tW, t4) bus. When operating with an 8-bit 
bus, the high byte will output the address only during T1. 
ADO-AD15 are floated after a RESET or when the bus is 
not acquired. 


A16-A18 
A20-A23 


These lines constitute 7 out of 8 most significant address 
bits for memory operation. They switch during t1 and stay 
valid during the entire memory cycle. The lines are floated 
after RESET or when the bus is not acquired. Address 
lines A22 and A23 are not available for use in minimum 
mode. 


During t1 it forms line 19 of the memory address. During t2 
through t4 it is used as a status indicating that this is a 

Master peripheral cycle, and is HIGH. Its timing is identical 
to that of ADO—AD15 during write operation. 


82586 


HOLD i is an active HIGH signal used by the 82586 to 
request local bus mastership at the end of the current 
CPU bus transfer cycle, or at the end of the current DMA 
burst transfer cycle. In normal operation, HOLD goes 
inactive before HLDA. The 82586 can be forced off the 
bus by HLDA going inactive. In this case, HOLD goes 
inactive within four clock cycles in word mode and eight 
clock cycles in byte mode. 


HLDA is an active HIGH Hold Acknowledge signal 
indicating that the CPU has received the HOLD request 
and that bus control has been relinquished to the 82586. It 
is internally synchronized. After HOLD is detected as 
LOW, the processor drives HLDA LOW. Note, 
CONNECTING Vcc TO HLDA IS NOT ALLOWED 
because it will cause a deadlock. Users wanting to give 
permanent bus access to the 82586 should connect 
HLDA with HOLD. 


The CA pin is a Channel Attention input used by the CPU 
to initiate the 82586 execution of memory resident 
Command Blocks. The CA signal is synchronized 
internally. The signal must be HIGH for at least one 
system clock period. It is latched internally on HIGH to 
LOW edge and then detected by the 82586. 


The Bus High Enable signal (BHE) is used to enable data 
onto the most significant half of the data bus. Its timing is 
identical to that of A1i6—A23. With a 16-bit bus it is LOW 
and with an 8-bit bus it is HIGH. Note: after RESET, the 
82586 is configured to 8-bit bus. 


This active HIGH signal is the acknowledgement from the 
addressed memory that the transfer cycle can be 
completed. While LOW, it causes wait states to be 
inserted. This signal must be externally synchronized with 
the system clock. The Ready signal internal to the 82586 
is alogical OR between READY and SRDY/ARDY. 


This active HIGH signal performs the same function as 
READY. If it is programmed at configure time to SRDY, it 
is identical to READY. If it is programmed to ARDY, the 
positive edge of the Ready signal is internally 
synchronized. Note, the negative edge must still meet 
setup and hold time specifications, when in ARDY mode. 
The ARDY signal must be active for at least one system 
clock HIGH period for proper strobing. The Ready signal 
internal to the 82586 is a logical OR between READY (in 
Maximum Mode only) and SRDY/ARDY. Note that 
following RESET, this pin assumes ARDY mode. 
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Table 1. 82586 Pin Description (Continued) 


48 Pin DIP | 68 Pin fn tage Type 
men] Sone | a 
SO, S1 Maximum mode only. These status pins define the type of 
DMA transfer during the current memory cycle. They are 
encoded as follows: 
ST) -S0 
0 0 Not Used 
0 1 Read Memory 
1 0 Write Memory 
1 1 Passive 
Status is active from the middle of t4 to the end of t2. They 
return to the passive state during t3 or during tW when 
READY or ARDY is HIGH. These signals can be used by 


iil the 8288 Bus Controller to generate all memory control and 


timing signals.* Any change from the passive state, signals 
46 
45 
40 
41 


the 8288 to start the next t1 to t4 bus cycle. These pins are 
pulled HIGH and floated after a system RESET and when 
the bus is not acquired. 


Used in minimum mode only. The read strobe indicates that 
the 82586 is performing a memory read cycle. RD is active 
LOW during t2, t3 and tW of any read cycle. This signal is 
pulled HIGH and floated after a RESET and when the bus is | 
not acquired. 


0 Used in minimum mode only. The write strobe indicates that 
TTL | the 82586 is performing a write memory cycle. WR is active 
0 
TTL 


LOW during t2, t3 and tW of any write cycle. It is pulled 
HIGH and floats after RESET and when the bus is not 
acquired. 


ALE Used in minimum mode only. Address Latch Enable is 
provided by the 82586 to latch the address into the 
8282/8283 address latch. It is a HIGH pulse, during t1 
(‘clock low’) of any bus cycle. Note that ALE is never 
floated. 
DEN 


bus is not acquired. 


Used in minimum mode only. DT/R is used in non-8288 
systems using an 8286/8287 data bus transceiver. It 
controls the direction of data flow through the Transceiver. 
Logically, DT/R is equivalent to S1. It becomes valid in the 
t4 preceding a bus cycle and remains valid until the final t4 
of the cycle. This signal is pulled HIGH and floated after a 
RESET or when the bus is not acquired. 


Used in minimum mode only. Data ENable is provided as 
output enable for the 8286/8287 transceivers in a stand- 
alone (no 8288) system. DEN is active LOW during each 
memory access. For a read cycle, it is active from the 
middle of t2 until the beginning of t4. For a write cycle, itis 
active from the beginning of t2 until the middle of t4. It is 
pulled HIGH and floats after a system RESET or when the 


[ = 


NOTE: 
*8288 does not support 10 MHz operation. 
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82586/HOST CPU INTERACTION 


Communication between the 82586 and the host is 
carried out via shared memory. The 82586’s on-chip 
DMA capability allows autonomous transfer of data 
blocks (buffers, frames) and relieves the CPU of 
byte transfer overhead. The 82586 is optimized to 
interface the iAPX 186, but due to the small number 
of hardware signals between the 82586 and the 
CPU, the 82586 can operate easily with other proc- 
essors. The 82586/host interaction is explained 
separately in terms of the logical interface and the 
hardware bus interface. 
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The 82586 consists of two independent units: Com- 
mand Unit (CU) and Receive Unit (RU). The CU exe- 
cutes commands from shared memory. The RU 
handles all activities related to frame reception. The 
CU and RU enable the 82586 to engage in the two 
types of activities simultaneously: the CU may be 
fetching and executing commands out of memory, 
and the RU may be storing received frames in mem- 
ory. CPU intervention is only required after the CU 
executes a sequence of commands or the RU stores 
a sequence of frames. 


The only hardware signals that connect the CPU and 
the 82586 are INTERRUPT and CHANNEL ATTEN- 
TION (see Figure 3). Interrupt is used by the 82586 
to draw the CPU’s attention to a change in the con- 
tents of the SCB. Channel Attention is used by the 
CPU to draw the 82586’s attention. 


82586 SYSTEM MEMORY 
STRUCTURE 


The Shared Memory structure consists of four parts: 
Initialization Root, System Control Block (SCB), 


Command List, and Receive Frame Area (RFA) (see 
Figure 4). 


The Initialization Root is at a predetermined location 
in the memory space, (OFFFFF6H), known to both 
the host CPU and the 82586. The root is accessed 
at initialization and points to the System Control 
Block. 


The System Control Block (SCB) functions as a bidi- 
rectional mail drop between the host CPU, CU and 
RU. It is the central element through which the CPU 
and the 82586 exchange control and status informa- 
tion. The SCB consists of two parts, the first of 
which entails instructions from the CPU to the 
82586. These include: control of the CU and RU 
(START, ABORT, SUSPEND, RESUME), a pointer 
to the list of commands for the CU, a pointer to the 
receive frame area, and a set of Interrupt acknowl- 
edge bits. The second entails status information 
keyed by the 82586 to the CPU, including: state of 
the CU and RU (e.g. IDLE, ACTIVE READY, SUS- 
PENDED, NO RECEIVE RESOURCES), interrupts 
bits (Command completed, frame received, CU not 
ready, RU not ready), and statistics (see Figure 4). 


The Command List serves as a program for the CU. 
Individual commands are placed in memory units 
called a Command Block, or CB. CB’s contain com- 
mand specific parameters and command specific 
statuses. Specifically, these high level commands 
are called Action Commands (e.g. Transmit, Config- 
ure). 


A specific command, Transmit, causes transmission 
of a frame by the 82586. The Transmit command 
block includes Destination Address, Length Field, 
and a pointer to a list of linked buffers that holds the 
frame to be constructed from several buffers scat- 
tered in memory. The Command Unit performs with- 
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Figure 3. 82586/Host CPU Interaction 
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Figure 4. 82586 Shared Memory Structure 


out the CPU intervention, the DMA of each buffer 
and the prefetching of references to new buffers in 
parallel. The CPU is notified only after successful 
transmission or retransmission. 


The Receive Frame Area is a list of Free Frame De- 
scriptors (Descriptors not yet used) and a list of buff- 
ers prepared by the user. It is conceptually distinct 
from the Command List. Frames arrive without being 
solicited by the 82586. The 82586 must be prepared 
to receive them even if it is engaged in other activi- 
ties and to store them in the Free Frame Area. The 
Receive Unit fills the buffers upon frame reception 
and reformats the Free Buffer List into received 
frame structures. The frame structure is virtually 
identical to the format of the frame to be transmitted. 
The first frame descriptor is referenced by SCB. A 
Frame Descriptor and the associated Buffer De- 
scriptor wasted upon receiving a Bad Frame (CRC 
or Alignment errored, Receive DMA overrun errored, 
or Collision fragmented frame) are automatically re- 
claimed and returned to the Free Buffer List, unless 
the chip is configured to Save Bad Frames. 


Receive buffer chaining (i.e. storing incoming frames 
in a linked list of buffers) improves memory utiliza- 
tion significantly. Without buffer chaining, the user 
must allocate consecutive blocks of the maximum 
frame size (1518 bytes in Ethernet) for each frame. 
Taking into account that a typical frame size may be 
about 100 bytes, this practice is very inefficient. With 
buffer chaining, the user can allocate small buffers 
and the 82586 uses only as many as needed. 


In the past, the drawback of buffer chaining was the 
CPU processing overhead and the time involved in 
the buffer switching (especially at 10 Mb/s). The 
82586 overcomes this drawback by performing buff- 
er management on its own for both transmission and 
reception (completely transparent to the user). 


The 82586 has a 22-bit memory address range in 
minimum mode and 24-bit memory address range in 
maximum mode. All memory structures, the System 
Control Block, Command List, Receive Descriptor 
List, and all buffer descriptors must reside within one 
64K-byte memory segment. The Data Buffers can 
be located anywhere in the memory space. 
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TRANSMITTING FRAMES 


The 82586 executes high level action commands 
from the Command List in external memory. Action 
commands are fetched and executed in parallel with 
the host CPU’s operation, thereby significantly im- 
proving system performance. The general action 
commands format is shown in Figure 5. 


COMMAND STATUS 
ee 


LINK FIELD 
(POINTER TO NEXT COMMAND) 


PARAMETER FIELD 
(COMMAND-SPECIFIC 
PARAMETERS) 


Figure 5. Action Command Format 


NEXT 
COMMAND 


231246-5 


Message transmission is accomplished by using the 
Transmit command. A single Transmit command 
contains, as part of the command-specific parame- 
ters, the destination address and length field for the 
transmitted frame along with a pointer to a buffer 
area in memory containing the data portion of the 
frame. (See Figure 15.) The data field is contained in 
a memory data structure consisting of a Buffer De- 
scriptor (BD) and Data Buffer (or a linked list of buff- 
er descriptors and buffers) as shown in Figure 6. The 
BD contains a Link Field which points to the next BD 
on the list and a 24-bit address pointing to the Data 
Buffer itself. The length of the Data Buffer is speci- 
fied by the Actual Count field of the BD. 


Using the BD’s and Data Buffers, multiple Data Buff- 
ers can be ‘chained’ together. Thus, a frame with a 
long Data Field can be transmitted using multiple 
(shorter) Data buffers chained together. This chain- 


ing technique allows the system designer to develop 


efficient buffer management policies. 


The 82586 automatically generates the preamble 
(alternating 1’s and 0’s) and start frame delimiter, 
fetches the destination address and length field from 
the Transmit command, inserts its unique address 
as the source address, fetches the data field from 
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DELIMITER 


SOURCE 
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Figure 6. Data Buffer Descriptor 
and Data Buffer Structure 


buffers pointed to by the Transmit command, and 
computes and appends the CRC at the end of the 
frame. See Figure 7. 


The 82586 can be configured to generate either the 
Ethernet or HDLC start and end frame delimiters. In 
the Ethernet mode, the start frame delimiter is 
10101011 and the end frame delimiter indicated by 


the lack of a signal after transmitting the last bit of 


the frame check sequence field. When in the HDLC 
mode, the 82586 will generate the 01111110 ‘flag’ 
for the start and end frame delimiters and perform 
the standard ‘bit stuffing/stripping’. In addition, the 
82586 will optionally pad frames that are shorter 
than the specified minimum frame length by append- 
ing the appropriate number of flags to the end of the 
frame. 


In the event of a collision (or collisions), the 82586 
manages the entire jam, random wait and retry pro- 
cess, reinitializing DMA pointers without CPU inter- 
vention. Multiple frames can be sent by linking the 


_ appropriate number of Transmit commands togeth- 


er. This is particularly useful when transmitting a 
message that is larger than the maximum frame size 
(1518 bytes for Ethernet). 


RECEIVING FRAMES 


In order to minimize CPU overhead, the 82586 is 
designed to receive frames without CPU supervi- 
sion. The host CPU first sets aside an adequate 
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Figure 7. Frame Format 
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Figure 8. Receive Frame Area Diagram 


amount of receive buffer space and then enables 
the 82586’s Receive Unit. Once enabled, the RU 
‘watches’ for any of its frames which it automatically 
stores in the Receive Frame Area (RFA). The RFA 
consists of a Receive Descriptor List (RDL) and a list 
of free buffers called the Free Buffer List (FBL) as 
shown in Figure 8. The individual Receive Frame 
Descriptors that make up the RDL are used by the 
82586 to store the destination and source address, 
length field and status of each frame that is re- 
ceived. (Figure 9.) 


The 82586, once enabled, checks each passing 
frame for an address match. The 82586 will recog- 
nize its own unique address, one or more multicast 
addresses or the broadcast address. If a match oc- 
curs, it stores the destination and source address 
and length field in the next available RFD. It then 
begins filling the next free Data Buffer on the FBL 
(which is pointed to by the current RFD) with the 
data portion of the incoming frame. As one DB is 
filled, the 82586 automatically fetches the next DB 
on the FBL until the entire frame is received. This 
buffer chaining technique is particularly memory effi- 
cient because it allows the system designer to set 
aside buffers that fit a frame size that may be much 
shorter than the maximum allowable frame. 
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Figure 9. Receive Frame Descriptor 


Once the entire frame is received without error, the 
82586 performs the following housekeeping tasks: 


e Updates the Actual Count field of the last Buffer 
Descriptor used to hold the frame just received 
with the number of bytes stored in its associated 
Data Buffer. , 
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e Fetches the address of the next free Receive 
Frame Descriptor. 


e Writes the address of the next free Buffer De- 
scriptor into the next free Receive Frame De- 
scriptor. 


e Posts a ‘Frame Received’ interrupt status bit in 
the SCB. 


e Interrupts the CPU. 


In the event of a frame error, such as a CRC error, 
the 82586 automatically reinitializes its DMA point- 
ers and reclaims any data buffers containing the bad 
frame. As long as Receive Frame Descriptors and 
data buffers are available, the 82586 will continue to 
receive frames without further CPU help. 


82586 NETWORK MANAGEMENT AND 
DIAGNOSTIC FUNCTIONS 


The behavior of data communication networks is 
typically very complex due to their distributed and 
asynchronous nature. It is particularly difficult to pin- 
point a failure when it occurs. The 82586 was de- 
signed in anticipation of these problems and 
includes a set of features for improving retaayy and 
testability. 


The 82586 reports on the following events after 
each frame transmitted: 


e Transmission successful. 
e Transmission unsuccessful; lost Carrier Sense. 
e Transmission unsuccessful; lost Clear-to-Send. 


e Transmission unsuccessful; DMA underrun be- 
cause the system bus did not keep up with the 
transmission. 


e Transmission unsuccessful; number of collisions 
exceeded the maximum allowed. 


The 82586 checks each incoming frame and reports 
on the following errors, (if configured to ‘Save Bad 
Frame’): 


e CRC error: incorrect CRC in a well aligned frame. 


e Alignment error: incorrect CRC in a misaligned 
frame. 


e Frame too short: the frame is shorter than the 
configured value for minimum frame length. 


e Overrun: the frame was not completely placed in 
memory because the system bus did not keep up 
with incoming data. 


© Out of buffers: no memory resources to store the 
frame, so part of the frame was discarded. 
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NETWORK PLANNING AND 
MAINTENANCE 


To perform proper planning, operation, and mainte- 
nance of a communication network, the network 
management entity must accumulate information on. 
network behavior. The 82586 provides a rich set of 
network-wide diagnostics that can serve as the ba- 
sis for a network management entity. 


Network Activity information is provided in the status 
of each frame transmitted. The activity indicators 
are: 


e Number of collisions: number of collisions the 
82586 experienced in attempting to transmit this 
frame. 


e Deferred transmission: indicates if the 82586 had 
to defer to traffic on the link during the first trans- 
mission attempt. 


Statistics registers are updated after each received 
frame that passes the address filtering, and is longer 
than the Minimum Frame Length configuration pa- 
rameter. 


e CRC errors: number of frames that experienced a 
CRC error and were properly aligned. 


e Alignment errors: number of frames that experi- 
enced a CRC error and were misaligned. 


e No-resources: number of correct frames lost due 
to lack of memory resources. 


e Overrun errors: number of frame sequences lost 
due to DMA overrun. 


The 82586 can be configured to Promiscuous Mode. 
In this mode it captures all frames transmitted on the 
Network without checking the Destination Address. 
This is useful in implementing a monitoring station to 
capture all frames for analysis. 


The 82586 is capable of determining if there is a 
short or open circuit anywhere in the Network using 
the built in Time Domain Reflectometer (TDR) mech- 
anism. 


STATION DIAGNOSTICS 


The chip can be configured to External Loopback. 
The transmitter to receiver interconnection can be 
placed anywhere between the 82586 and the link to 
locate faults, for example: the 82586 output pins, the 
Serial Interface Unit, the Transceiver cable, or in the 
Transceiver. 


82586 


The 82586 has a mechanism recognizing the trans- 
ceiver ‘heart beat’ signal for verifying the correct op- 
eration of the Transceiver’s collision detection cir- 
Cuitry. 


82586 SELF TESTING 


The 82586 can be configured to Internal Loopback. 
It disconnects itself from the Serial Interface Unit, 
and any frame transmitted is received immediately. 
The 82586 connects the Transmit Data to the Re- 
ceive Data signal and the Transmit Clock to the Re- 
ceive Clock. 


The Dump Command causes the chip to write over 
100 bytes of its internal registers to memory. 


The Diagnose command checks the exponential 
Backoff random number generator internal to the 
82586. 


CONTROLLING THE 82586 


The CPU controls operation of the 82586’s Com- 
mand Unit (CU) and Receive Unit (RU) of the 82586 
via the System Control Block. | 


THE COMMAND UNIT (CU) 


The Command Unit is the logical unit that executes 
Action Commands from a list of commands very 
similar to a CPU program. A Command Block (CB) is 
associated with each Action Command. 
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The CU can be modeled as a logical machine that 
takes, at any given time, one of the following states: 


e |DLE—CU is not executing a command and is not 
associated with a CB on the list. This is the initial 
state. 


e SUSPENDED—CU is not executing a command 
but (different from IDLE) is associated with a CB 
on the list. 


e ACTIVE—CU is currently executing an Action 
Command, and points to its CB. 


The CPU may affect the CU operation in two ways: 
issuing a CU control Command or setting bits in the 
COMMAND word of the Action Command. 


THE RECEIVE UNIT (RU) 


The Receive Unit is the logical unit that receives 
frames and stores them in memory. 


The RU is modeled as a logical machine that takes, 
at any given time, one of the following states: 


e |IDLE—RU has no memory resources and is dis- 
carding incoming frames. This is the initial RU 
state. 


e NO-RESOURCES—RU has no memory resourc- 
es and is discarding incoming frames. This state 
differs from the IDLE state in that RU accumu- 
lates statistics on the number of frames it had to 
discard. 


e SUSPENDED—RU has free memory resources 
to store incoming frames but discard them any- 
way. 
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Figure 10. System Control Block (SCB) Format 
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e READY—RU has free memory resources and 
stores incoming frames. 


The CPU may affect RU operation in three ways: 
issuing an RU Control Command, setting bits in 
Frame Descriptor, FD, COMMAND word of the 
frame currently being received, or setting EL bit of 
Buffer Descriptor, BD, of the buffer currently being 
filled. 


SYSTEM CONTROL BLOCK (SCB) 


The System Control! Block is the communication 
mail-box between the 82586 and the host CPU. The 
SCB format is shown in Figure 10. 


The host CPU issues Control Commands to the 
82586 via the SCB. These commands may appear 
at any time during routine operation, as determined 
by the host CPU. After the required Control Com- 
mand is setup, the CPU sends a CA signal to the 
82586. 


SCB is also used by the 82586 to return status infor- 
mation to the host CPU. After inserting the required 
status bits into SCB, the 82586 issues an Interrupt to 
the CPU. 


The format is as follows: 


STATUS word: Indicates the status of the 82586. 
This word is modified only by the 82586. Defined bits 
are: 


e Acommand in the CBL 
having its ‘l’ (interrupt) bit 
set has been executed. 

e A frame has been received. 

e The Command Unit left the 
Active state. 

® The Receive Unit left the 
Ready state. 

® (3 bits) this field contains 
the status of the Command 
Unit. 

Valid values are: 

0 — Idle 

1 — Suspended 
2 — Active 

3-7 —Not Used 

@ (3 bits) this field contains 
the status of the Receive 
Unit. Valid values are: 

0 — Idle 
1 — Suspended 
2 — No Resources 

3 — Not Used 

4 

5- 


(Bit 15) 


(Bit 14) 
(Bit 13) 
(Bit 12) 


(Bits 8-10) 


(Bits 4—6) 


— Ready 
7 —Not Used 
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COMMAND word: Specifies the action to be per- 
formed as a result of the CA. This word is set by the 
CPU and cleared by the 82586. Defined bits are: 
(Bit 15) e Acknowledges the 
command executed event. 
¢ Acknowledges the frame 
received event. 

e Acknowledes that the 
Command Unit became not 
ready. 

e Acknowledges that the 
Receive Unit became not 
ready. 

(Bits 8—10)| © (3 bits) this field contains 

the command to the 
Command Unit. 

© NOP (doesn’t affect current 
state of the unit). 

e Start execution of the first 
command on the CBL. Ifa 
command is in execution, 
then complete it before 
starting the new CBL. The 
beginning of the CBL is in 
CBL OFFSET. 

Resume the operation of 
the command unit by 
executing the next 
command. This operation 
assumes that the 
command unit has been 
previously suspended. 
Suspend execution of 
commands on CBL after 
current command is 
complete. 

4 Abort execution of 

commands immediately. 

5-7 Reserved, illegal for use. 

(Bits 4-6) (3 bits) This field contains 

the command to the 
receive unit. Valid values 
are: 

NCP (does not alter current 
state of unit). 

Start reception of frames. If 
a frame is being received, 
then complete reception 
before starting. The 
beginning of the RFA is 
contained in the RFA 
OFFSET. 

Resume frame receiving 
(only when in suspended 
state.) 

Suspend frame receiving. If 
a frame is being received, 
then complete its reception 
before suspending. 

Abort receiver operation 
immediately. 

Reserved, illegal for use. 
Reset chip (logically the 
same as hardware 
RESET). 


(Bit 14) 
ACK-CNA | (Bit 13) — 


ACK-RNR | (Bit 12) 
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CBL-OFFSET: 


Gives the 16-bit offset address of the first command 
(Action Command) in the command list to be execut- 
ed following CU-START. Thus, the 82586 reads this 
word only if the CUC field contained a OU: START 
Control Command. 

RFA-OFFSET: 

Points to the first Receive Frame Descriptor in the 
Receive Frame Area. 

CRCERRS: 

CRC Errors - contains the number of properly 
aligned frames received with a CRC error. 
ALNERRS: 

Alignment Errors - contains the number of misa- 
ligned frames received with a CRC error. 
RSCERRS: 


Resource Errors - records the number of correct in- 
coming frames discarded due to lack of memory 
resources (buffer space or received frame descrip- 
tors). 


OVRNERRS: 
Overrun Errors - counts the number of received 


frame sequences lost because the memory bus was 
not available in time to transfer them. 


ACTION COMMANDS 


The 82586 executes a ‘program’ that is made up of 
action commands in the Command List. As shown in 
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Figure 5, each command contains the command 
field, status and control fields, link to the next action 
command in the CL, and any command-specific pa- 
rameters. This command format is called the Com- 
mand Block. 


The 82586 has a repertoire of 8 commands: 


NOP 

Setup Individual Address 
Configure 

Setup Multicast Address 
Transmit 
TDR 
Diagnose 
Dump 


NOP 


This command results in no action by the 82586, 
except as performed in normal command process- 
ing. It is present to aid in Command List manipula- 
tion. 


NOP command includes the following fields: 


STATUS word (written by 82586): 


(Bit 15) ¢ Command Completed 
(Bit 14) e Busy Executing Command 
(Bit 13) e Error Free Completion 


COMMAND word: 


(Bit 15) 
(Bit 14) 
(Bit 13) 
(Bits 0-2) 


¢ End of Command List 

e Suspend After Completion 
e Interrupt After Completion 
e NOP = 0 


LINK OFFSET: Address of next Command Block 


EVENBYTE 0 


0 
(STATUS) 


2 
(COMMAND) 


4 
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Figure 11. The NOP Command Block 
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IA-SETUP 


This command loads the 82586 with the Individual 
Address. This address is used by the 82586 for rec- 


15 ODD BYTE 


2ND BYTE 
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ognition of Destination Address during reception and 
insertion of Source Address during transmission. 


The IA-SETUP command includes the following 
fields: 


EVENBYTE 0 


1ST BYTE 


INDIVIDUAL ADDRESS 
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Figure 12. The |A-SETUP Command Block 


STATUS word (written by 82586). 


(Bit 15) ¢ Command Completed 

(Bit 14) e Busy Executing Command 
(Bit 13) e Error Free Completion 
(Bit12) |. @¢Command Aborted 


(Bit 15) 
(Bit 14) 
(Bit 13) 
(Bits 0-2) 


¢ End of Command List 
Suspend After Completion 
e Interrupt After Completion 
e |A-SETUP = 1 


LINK OFFSET: Address of next Command Block 


INDIVIDUAL ADDRESS: Individual Address param- 
eter 


- The least significant bit of the Individual Address pa- 
rameter must be zero for IEEE 802.3/Ethernet. 
However, no enforcement of 0 is provided by the 
82586. Thus, an Individual Address with least signifi- 
cant bit 1, is possible. 


CONFIGURE 


The CONFIGURE command is used to update the 
82586 operating parameters. 


The CONFIGURE command includes the following 
fields: 


STATUS word (written by 82586): 


(Bit 15) 
(Bit 14) 
(Bit 13) 
(Bit 12) 


¢ Command Completed 

¢ Busy Executing Command 
e Error Free Completion 

@ Command Aborted 


(Bit 15) 
(Bit 14) 
(Bit 13) 
(Bits O—2) 


e End of Command List 

e Suspend After Completion 
e Interrupt After Completion 
¢ Configure = 2 


LINK OFFSET: Address of next Command Block 


Byte 6-7: 


BYTE CNT | (Bits O-3)| ¢ Byte Count, Number of 
bytes including this one, 
holding the parameters to 
be configured. A number 


smaller than 4 is 
interpreted as 4. A 
number greater than 12 is 
interpreted as 12. 


LINK OFFSET 


FIFO LIM BYTE CNT 


EXT | INT 
ip | oLP PREAM AL stein Luli SRDY/ 


RETRY NUM SLOT TIME (L) 


MAN 
COT BT 


MIN FRM LEN 


SLT TM (H) 


FIFO-LIM (Bits 8—11)| © Value of FIFO 
Threshold. 


Byte 8-9: 
SRDY/ARDY | (Bit 6) 


(Bit 7) 
0 


(Bits 8—10) 


(Bit 11) 
0 


Figure 13. The CONFIGURE Command Block 


e SRDY/ARDY pin 
operates as ARDY 
(internal 
synchronization). 

e SRDY/ARDY pin 
operates as SRDY 
(external 
synchronization). 


e Received bad 
frames are not saved 
in memory. 

e Received bad 
frames are saved in 
memory. 

e Number of address 
byes. NOTE: 7 is 
interpreted as 0. 


INT-LPBCK | (Bit 14) 
EXT-LPBCK | (Bit 15) 


Byte 10-11: 


e Address and Length 
Fields separated 
from data and 
associated with 
Transmit Command 
Block or Receive 
Frame Descriptor. 
For transmitted 
Frame, Source 
Address is inserted 
by the 82586. 
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e Address and Length 
Fields are part of the 
Transmit/Receive data 
buffers, including 
Source Address (which 
is not inserted by the 
82586). 

e Preamble Length 
including Beginning of 
Frame indicator: 

00 - 2 bytes 

01-4 bytes 

10 - 8 bytes 

11 - 16 bytes 

@ Internal Loopback 

e External Loopback. 
NOTE: Bits 14 and 15 
configured to 1, cause 
Internal Loopback. 


e Linear Priority 

e Accelerated Contention 
Resolution (Exponential 
Priority) 


@ Exponential Backoff 
Method 
0 - IEEE 802.3/Ethernet 
1 - Alternate Method 


INTER 
FRAME 
SPACING 


Byte 12-13: 


SLOT- 
TIME (L) 
SLT-TM (H) 


RETRY- 
NUM 


Byte 14-15: 


PRM 
BC-DIS 
MANCH/ 
NRZ 


TONO-CRS 


NCRC-INS 
CRC-16 


BT-STF 


CRSF 


CRS-SRC 


(Bits 8-15) 


(Bits 0-7) 
(Bits 8-10) 


(Bits 
12-15) 


(Bit 0) 
(Bit 1) 
(Bit 2) 


0 
{ 
(Bit 3) 


0 


(Bit 4) 
(Bit 5) 


(Bit 7) 
0 
| 


(Bits 8-9) 


(Bit 11) 


0 
1 


e Number indicating 
the Interframe 
Spacing in TxC 
period units. 


e Slot Time Number, 
Low Byte 

@ Slot Time Number, 
High Bits 

@ Maximum Number of 
Transmission Retries 
on Collisions 


¢ Promiscuous Mode 

e Broadcast Disable 

e Manchester or NRZ 

© Encoding/Decoding 

e NRZ 

e Manchester 

e Transmit on No 
Carrier Sense 

e Cease Transmission 
if CRS Goes Inactive 
During Frame 
Transmission 

© Continue 
Transmission Even if 
no Carrier Sense 

e No CRC Insertion 

@ CRC Type: 

@ 32 bit Autodin Il CRC 
Polynomial 

e 16 bit CCITT CRC 
Polynomial 

¢ Bitstuffing: 

e End of Carrier Mode 
(Ethernet) 

@ HDLC like Bitstuffing 
Mode 

e Padding 

e No Padding 

e Perform Padding by 
Transmitting Flags 
for Remainder of 
Slot Time 

e Carrier Sense Filter 
in Bit Times 

e Carrier Sense 
Source 

e External 

e internal 


2]; oe (Bits ® Collision Detect 
12-14 Filter in Bit Times 
CDT-SRC | (Bit 15) @ Collision Detect 


Source 
0 e External 
1 e Internal 


Byte 16: 
MIN-FRM- | (Bits 0-7) | © Minimum Number of 
Bytes in a Frame 


CONFIGURATION DEFAULTS 


The default values of the configuration parameters 
are compatible with the IEEE 802.3/Ethernet Stan- 
dards. RESET configures the 82586 according to 
the defaults shown in Table 2. 


Table 2. 82586 Default Values 


Preamble Length (Bytes) 
Address Length (Bytes) 
Broadcast Disable 
CRC-16/CRC-32 

No CRC Insertion 
Bitstuffing/EOC 

Padding 
Min-Frame-Length (Bytes) 
Interframe Spacing (Bits) 
Slot Time (Bits) 

Number of Retries 

Linear Priority 
Accelerated Contention Resolution 
Exponential Backoff Method 
Manchester/NRZ 

Internal CRS 

CRS Filter 

Internal CDT 

CDT Filter 

Transmit On No CRS 
FIFO THRESHOLD 
SRDY/ARDY 

Save Bad Frame 
Address/Length Location 
INT Loopback 

EXT Loopback — 
Promiscuous Mode 


=F © 3 
SOCOCOMODDVCADCDCOCOZH8RP0ccCCC OAD 
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Figure 14. The MC-SETUP Command Block. 


MC-SETUP 


This command sets up the 82586 with a set of Multi- 
cast Addresses. Subsequently, incoming frames 
with Destination Addresses from this set are accept- 
ed. 


The MC-SETUP command includes the following 
fields: 


STATUS word (written by 82586): 


(Bit 15) 
(Bit 14) 


¢ Command Completed 

e Busy Executing 
Command 

© Error Free Completion 

© Command Aborted 


(Bit 13) 
(Bit 12) 


(Bit 15) 
(Bit 14) 


e End of Command List 

e Suspend After 
Completion 

e Interrupt After 
Completion 

@ MC-SETUP = 3 


(Bit 13) 

(Bits 0-2) 
LINK OFFSET: Address of next Command Block 
MC-CNT: A 14-bit field indicating the number of 


bytes in the MC-LIST field. MC-CNT is truncated to 
the nearest multiple of Address Length (in bytes). 


Issuing a MC-SETUP command with MC-CNT=0 
disables reception of any incoming frame with a Mul- 
ticast Address. 


MC-LIST: A list of Multicast Addresses to be accept- 
ed by the 82586. Note that the most significant byte 
of an address is followed immediately by the least 
significant byte of the next address. Note also that 
the least significant bit of each Multicast Address in 
the set must be a one. 


The Transmit-Byte-Machine maintains a 64-bit 
HASH table used for checking Multicast Addresses 
during reception. 


An incoming frame is accepted if it has a Destination 
Address whose least significant bit is a one, and af- 
ter hashing points to a bit in the HASH table whose 
value is one. The hash function is selecting bits 2 to 
7 of the CRC register. RESET causes the HASH ta- 
ble to become all zeros. 


After the Transmit-Byte-Machine reads a MC-SET- 
UP command from TX-FIFO, it clears the HASH ta- 
ble and reads the bytes in groups whose length is 
determined by the ADDRESS length. Each group is 
hashed using CRC logic and the bit in the HASH 
table to which bits 2-7 of the CRC register point is 
set to one. A group that is not complete has no ef- 
fect on the HASH table. Transmit-Byte-Machine noti- 
fies CU after completion. 
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EVEN BYTE 0 


PEEP =k... 


‘ NEXT BD OFFSET 
2ND BYTE i 1ST BYTE Mc | 
1 


DESTINATION ADDRESS 
4 
q 


NTH BYTE 


LENGTH FIELD 
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Figure 15. The Transmit Command Block 


TRANSMIT (Bit6) — e Heart Beat, indicates that 
| during Interframe 
Spacing period after the 
previous transmission, a 
pulse was detected on 
the Collision Detect pin. 


The TRANSMIT command causes transmission 
(and if necessary retransmission) of a frame. 


TRANSMIT CB includes the following fields: 


, (Bit 5) e Transmission attempt 
STATUS word (written by 82586): stopped due to number of 


(Bit 15) @ Command Completed cee caaeer ett 
(Bit 14) e Busy Executing 


retries. 
Command (Bits 3-0) | © Number of Collisions 
(Bit 13) e Error Free Completion 


experienced by this 
(Bit 12) ¢ Command Aborted frame. S5 = 1 and MAX- 
(Bit 10) e No Carrier Sense signal COLL = 0 indicates that 
during transmission 


there were 16 collisions. 
Destination Address and COMMAND word: __- 
end of Frame Check (Bit 15) e End of Command List 
Sequence). (Bit 14) e Suspend After 
(Bit 9) e Transmission Completion 
unsuccessful (stopped) (Bit 13) e Interrupt After 
due to loss of Clear-to- Completion 
Send signal. (Bits 0-2) | © TRANSMIT = 4 
(Bit 8) e Transmission 
unsuccessful (stopped) 
due to DMA underrun, 
(i.e. data not supplied 
from the sytem for 
transmission). 
e Transmission had to 
Defer to traffic on the link. 


LINK OFFSET: Address of next Command Block 


TBD OFFSET: Address of list of buffers holding the 
information field. TBD-OFFSET = OFFFFH indi- 
cates that there is no Information field. 


DESTINATION ADDRESS: Destination Address of 
the frame. 


LENGTH FIELD: Length field of the frame. 
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STATUS word: 


e Indicates that this is the 
Buffer Descriptor of the 
last buffer of this frame’s 
Information Field. 

e Actual number of data 
bytes in buffer (can be 
even or odd). 


ACT- 
COUNT 


(Bits 0-13) 


NEXT BD OFFSET: points to next Buffer Descriptor 
in list. If EOF is set, this field is meaningless. 


BUFFER ADDRESS: 24-bit absolute address of 
buffer. 


TIME DOMAIN REFLECTOMETER - 
TDR 


This command performs a Time Domain Reflectom- 
eter test on the serial link. By performing the com- 
mand, the user is able to identify shorts or opens 
and their location. Along with transmission of ‘All 
Ones,’ the 82586 triggers an internal timer. The tim- 


15 ODD BYTE 


er measures the time elapsed from transmission — 
start until ‘echo’ is obtained. ‘Echo’ is indicated by 
Collision Detect going active or Carrier Sense signal 
drop. 


TDR command includes the following fields: 


STATUS word (written by 82586): 


(Bit 15) 
(Bit 14) 
(Bit 13) 


¢ Command Completed 
e Busy Executing Command 
e Error Free Completion 


(Bit 15) 
(Bit 14) 
(Bit 13) 
(Bits 0-2) 


e End of Command List 
Suspend After Completion 
e Interrupt After Completion 
eTDR=5 


EVEN BYTE 


CUES co ee 
(STATUS) 


NEXT BD OFFSET 


BUFFER ADDRESS 


LLL LLL 
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Figure 16. The Transmit Buffer Description 
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Figure 17. The TDR Command Block 
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2 
intel. 
LINK OFFSET: Address of next Command Block 


RESULT word: 


@ No Link Problem 
Identified 

e Transceiver Cable 
Problem identified (valid 
only in the case of a 
Transceiver that does not 
return Carrier Sense 
during transmission). 

e Open on the link 
identified (valid only in 
the case of a Transceiver 
that returns Carrier Sense 
during transmission). 

e Short on the link 
identified (valid only in 
the case of a Transceiver 
that returns Carrier Sense 
during transmission). 

(Bits O-10)| © Specifying the distance to 
a problem on the link (if 
one exists) in transmit 
clock cycles. 


DUMP 


This command causes the contents of over a hun- 
dred bytes of internal registers to be placed in mem- 
ory. It is supplied as a self diagnostic tool, as well as 
to supply registers of interest to the user. 


DUMP command includes the following fields: 


RIG: 
Gmti eee eee 


(Bit 15) 
(Bit 14) 
(Bit 13) 


¢ Command Completed 
e Busy Executing Command 
e Error Free Completion 


(Bit 15) 
(Bit 14) 
(Bit 13) 
(Bits 0-2) 


e End of Command List 


e Suspend After Completion 
e Interrupt After Completion 
¢ DUMP = 6 


LINK OFFSET: Address of next Command Block 


BUFFER OFFSET: This word specifies the offset 
portion of the memory address which points to the 
top of the buffer allocated for the dumped registers 
contents. The length of the buffer is 170 bytes. 


DUMP AREA FORMAT 


Figure 18 shows the format of the DUMP area. The 
fields are as follows: 


Bytes 00H to OAH: These bytes correspond to the 
82586 CONFIGURE command field. 


Bytes OCH to 11H: The Individual Address Register 
content. IARO is the Individual Address least signifi- 
cant byte. 


Bytes 12H to 13H: Status word of last command 
block (only bits 0-13). 


0 
(STATUS) 


LINK OFFSET 


BUFFER OFFSET 


Figure 18. The DUMP Command Biock 
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Bytes 14H to 17H: Content of the Transmit CRC 


generator. TXCRCRO is the least significant byte. 181413121110 9 8 7 6 4 
The contents are dependent on the activity before TTT TTT TT TT) NXT RB ADA 
the DUMP command: NXT RB ADR (LOW) 
x 
After RESET - ‘All Ones.’ ex — — 


NXT RBO AOR 


After successful transmission - ‘All Zeros’. Fae dan 


CUR RB EBC 


After MC-SETUP command - Generated CRC value 
of the last MC address, on MC-LIST. 


CUR FD AOR 


After unsuccessful transmission, depends on where oy 


it stopped. 


NXT TB CNT 
BUF ADR 


. NOTE: NXT TB AOR 
For 16-bit CRC only TXCRCRO and TXCRCRi1 are NXT TBD ADR 
valid. LA TBD ADR 


NXT CB AOR 


CUR CB ADR 
PDD XDDDDDS 


SLOT TIME (LOW) 
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Figure 19. The DUMP Area 
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Bytes 18H to 1BH: Contents of Receive CRC 
Checker. RXCRCRO is the least significant byte. 
The contents are dependent on the activity per- 
formed before the DUMP command: 


After RESET - ‘All Ones.’ 


After good frame reception— 
1. For CRC-CCITT - OIDOFH 
2. For CRC-Autodin-ll - C704DD7BH 


After Bad Frame reception - corresponds to the re- 
ceived information. 


After reception attempt, i.e. unsuccessful check for 
address match, corresponds to the CRC performed 
on the frame address. 


NOTE: 
Any frame on the serial link modifies this register 
contents. 


Bytes 1CH to 21H: Temporary Registers. 


Bytes 22H to 23H: Receive Status Register. Bits 6, 
7, 8, 10, 11 and 13 assume the same meaning as 
corresponding bits in the Receive Frame Descriptor 
Status field. 


Bytes 24H to 2BH: HASH TABLE. 


Bytes 2CH to 2DH: Status bits of the last time TDR 
command that was performed. 


NXT-RB-SIZE: Let N be the last buffer of the last 
received frame, then NXT-RB-SIZE is the number of 
bytes of available in the N + 1 buffer. EL - The EL 
bit of the Receive Buffer Descriptor. , 


NXT-RB-ADR: Let N be the last Receive Buffer 
used, then NXT-RB-ADR is the BUFFER-ADDRESS 
field in the N + 1 Receive-Buffer Descriptor, i.e. the 
pointer to the N + 1 Receive Buffer. 


CUR-RB-SIZE: The number of bytes in the last buff- 
er of the last received frame. EL - The EL bit of the 
last buffer in the last received frame. 


LA-RBD-ADR: Look Ahead Buffer Descriptor, i.e. 
the pointer to N + 2 Receiver Buffer Descriptor. 


NXT-RBD-ADR: Next Receive Buffer Descriptor Ad- 
dress. Similar to LA-RBD-ADR but points to N + 1 
Receive Buffer Descriptor. 


CUR-RBD-ADR: Current Receive Buffer Descriptor 
Address. Similar to LA-RBD-ADR, but point to Nth 
Receive Buffer Descriptor. 
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CUR-RB-EBC: Current Receive Buffer Empty Byte 
Count Let N be the currently used Receive Buffer. 
Then CUR-RB-EBC indicates the Empty part of the 
buffer, i.e. the ACT-COUNT of buffer N is given by 
the difference between its SIZE and the CUR-RB- 
EBC. 


NXT-FD-ADR: Next Frame Descriptor Address. De- 
fine N as the last Receive Frame Descriptor with bits 
C = 1 andB = 0, then NXT-FD-ADR is the address 
of N + 2 Receive Frame Descriptor (with B = C = 
0) and is equal to the LINK-ADDRESS field in N + 1 
Receive Frame Descriptor. 


CUR-FD-ADR: Current Frame Descriptor Address. 
Similar to next NXT-FD-ADR but refers to N + 1 
Receive Frame Descriptor (with B = 1, C = 0). 


Bytes 54H to 55H: Temporary register. 


NXT-TB-CNT: Next Transmit Buffer Count. Let N be 
the last transmitted buffer of the TRANSMIT com- 
mand executed recently, the NXT-TB-CNT is the 
ACT-COUNT field in the Nth Transmit Buffer De- 
scriptor. EOF - Corresponds to the EOF bit of the 
Nth Transmit Buffer Descriptor. EOF = 1 indicates 
that the last buffer accessed by the 82586 during 
Transmit was the last Transmit Buffer in the data 
buffer chain associated with the Transmit Com- 
mand. 


BUF-ADR: Buffer Address. The BUF-PTR field in the 
DUMP-STATUS Command Block. 


NXT-TB-AD-L: Next Transmit Buffer Address Low. 
Let N be the last Transmit Buffer in the transmit buff- 
er chain of the TRANSMIT Command performed 
recently, then NXT-TB-AD-L are the two least signifi- 
cant bytes of the Nth buffer address. 


LA-TB-ADR: Look Ahead Transmit Buffer Descrip- 
tor Address. Let N be the last Transmit Buffer in the 
transmit buffer chain of the TRANSMIT Command 
performed recently, then LA-TBD-ADR is the NEXT- 
BD-ADDRESS field of the Nth Buffer Descriptor. 


NXT-TBD-ADR: Next Transmit Buffer Descriptor 
Address. Similar in function to LA-TBD-ADR but re- 
lated to Transmit Buffer Descriptor N-1. Actually, it is 
the address of Transmit Buffer Descriptor N. 


Bytes 60H, 61H: This is a copy of the 2nd word in 
the DUMP-STATUS command presently executing. 


NXT-CB-ADR: Next Command Block Address. The 
LINK-ADDRESS field in the DUMP Command Block 
presently executing. Points to the next command. 


CUR-CB-ADR: Current Command Block Address. 


The address of the DUMP Command Block currently 
executing. 
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SCB-ADR: Offset of the System Control Block 
(SCB). 

Bytes 7EH, 7FH: 

RU-SUS-RQ (Bit 4) - Receive Unit Suspend Re- 
quest. 

Bytes 80H, 81H: 


CU-SUS-RQ (Bit 4) - Command Unit Suspend Re- 
quest. | 


END-OF-CBL (Bit 5) - End of Command Block List. If 
“4” indicates that DUMP-STATUS is the last com- 
mand in the command chain. 


ABRT-IN-PROG (Bit 6) - Command Unit Abort Re- 
quest. 


RU-SUS-FD (Bit 12) - Receive Unit Suspend Frame 
Descriptor Bit. Assume N is the Receive Frame De- 
scriptor used recently, then RU-SUS-FD is equiva- 
lent to the S bit of N + 1 Receive Frame Descriptor. 
Bytes 82H, 83H: 


RU-SUS (Bit 4) - Receive Unit in SUSPENDED state. 


RU-NRSRC (Bit 5) - Receive Unit in NO RESOURC- 
ES state. . 


RU-RDY (Bit 6) - Receive Unit in READY state. 
RU-IDL (Bit 7) - Receive Unit in IDLE state. | 
RNR (Bit 12) - RNR Interrupt in Service bit. 

CNA (Bit 13) - CNA Interrupt in Service bit. 

FR (Bit 14) - FR Interrupt in Service bit. 


CX (Bit 15) - CX Interrupt in Service bit. 


Bytes 90H to 93H: 


BUF-ADR-PTR - Buffer pointer is the absolute ad- 
dress of the bytes following the DUMP Command 
block. 


Bytes 94H to 95H: 


RCV-DMA-BC - Receive DMA Byte Count. This field 
contains number of bytes to be transferred during 
the next Receive DMA operation. The value de- 
pends on AL-LOCation configuration bit. 
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1. If AL-LOCation = 0 then RCV-DMA-BC = (2 
times ADDR-LEN plus 2) if the next Receive 

_ Frame Descriptor has already been fetched. 

2. If AL-LOCation = 1 then it contains the size of 
the next Receive Buffer. 


BR+BUF—PTR+ 96H - Sum of Base Address plus 
BUF —PTR field and 96H. 


RCV-DMA-ADR - Receive DMA absolute Address. 
This is the next RCV-DMA start address. The value 
depends on AL-LOCation configuration bit. 

1. If AL-LOCation = 0, then RCV-DMA-ADR is the 
Destination Address field located in the next Re- 
ceive Frame Descriptor. 

2. If AL-LOCation = 1, then RCV-DMA-ADR is the 
next Receive Data Buffer Address. 


The following nomenclature has been used in the 
DUMP table: - 


® The 82586 writes zero in this location. 
e The 82586 writes one in this location. 


e The 82586 writes zero or one in this 


location. 

e The 82586 copies this location from the 
corresponding position in the memory 
structure. 


DIAGNOSE 


The DIAGNOSE Command triggers an internal self 
test procedure of backoff related registers and coun- 
ters. 


The DIAGNOSE command includes the following: 


STATUS word (written by 82586): 


(Bit 15) 
(Bit 14) 


e Command Completed 

e Busy Executing 
Command 

e Error Free Completion 

e Indicates that the Self 
Test Procedured Failed 


(Bit 13) 
(Bit 11) 


(Bit 15) 
(Bit 14) 


e End of Command List 

© Suspend After 
Completion 

e Interrupt After 
Completion 

¢ DIAGNOSE = 7 


(Bit 13) 


(Bits 0-2) 


LINK OFFSET: Address of next Command Block. 


LINK OFFSET 
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Figure 20. The DIAGNOSE Command Block 
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Figure 21. The Receive Frame Area 


RECEIVE FRAME AREA (RFA) 


The Receive Frame Area, RFA, is prepared by the 
host CPU, data is placed into the RFA by the 82586 
as frames are received. RFA consists of a list of 
Receive Frame Descriptors (FD), each of which is 
associated with a frame. RFA-OFFSET field of SCB 
points to the first FD of the chain; the last FD is 
identified by the End-of-Listing flag (EL). See Figure 
21. 


FRAME DESCRIPTOR (FD) FORMAT 
The FD includes the following fields: 


STATUS word (set by the 82586): 


(Bit 15) ¢ Completed Storing 
Frame. 
¢ FD was Consumed by 


RU. 


(Bit 14) 
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RBD-OFFSET 


2ND BYTE 


1ST BYTE 


DESTINATION ADDRESS 


NTH BYTE 


2ND BYTE 


1ST BYTE 


SOURCE ADDRESS 


2ND BYTE LENGTH FIELD 


1ST BYTE 
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Figure 22. The Frame Descriptor (FD) Format 


(Bit 13) e Frame received 
successfully. If this bit is 
set, then all others will be 
reset; if itis reset, then 
the other bits will indicate 
the nature of the error. 

(Bit 11) e Received Frame 
Experienced CRC Error. 

(Bit 10) e Received Frame 
Experienced an 
Alignment Error. 

(Bit 9) e RU ran out of resources 
during reception of this 
frame. 

(Bit 8) @ RCV-DMA Overrun. 

(Bit 7) e Received frame had 
fewer bits than 
configured Minimum 
Frame Length. 

(Bit 6) e No EOF flag detected 

(only when configured to 

Bitstuffing). 


COMMAND word: 
(Bit 15) e Last FD in the List. 


(Bit 14) e RU should be suspended 
after receiving this frame. 


1-26 


LINK OFFSET: Address of next FD in list. 


RBD-OFFSET: (initially prepared by the CPU and lat- 
er may be updated by 82586): Address of the first 
RBD that represents the Information Field. RBD- 
OFFSET = OFFFFH means there is no Information 
Field. 


DESTINATION ADDRESS (written by 82586): 
Contains Destination Address of received frame. 
The length in bytes, it is determined by the Address 
Length configuration parameter. 


SOURCE ADDRESS (written by 82586): Contains 
Source Address of received frame. Its length is the 
same as DESTINATION ADDRESS. 


LENGTH FIELD (written by 82586): Contains the 2 
byte Length or Type Field of received frame. 


RECEIVE BUFFER DESCRIPTOR 
FORMAT 


The Receive Buffer Descriptor (RBD) holds informa- 
tion about a buffer; size and location, and the means 
for forming a chain of RBDs, (forward pointer and 
end-of-frame indication). 


The Buffer Descriptor contains the following fields. 


; NEXT BD OFFSET 


BUFFER ADDRESS 


EL 


TOLL 
L, 


Figure 23. The Receive Buffer Descriptor (RBD) Format 


STATUS word (written by the 82586). 


(Bit 15) e Last buffer in received 


frame. 


(Bit 14) e ACT COUNT field is valid. 


(Bits 0-13) | © Number of bytes in the 
buffer that are actually 
occupied. 


NEXT RBD OFFSET: Address of next BD in list of 
BD’s. 


BUFFER ADDRESS: 24-bit absolute address of 
buffer. 


EL/SIZE: 


(BIT 15) 
(Bits 0-13) 


¢ Last BD in list. 
e Number of bytes the 


buffer is capable of 
holding. 
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ABSOLUTE MAXIMUM RATINGS* 


Ambient Temperature Under Bias ...... 0°C to 70°C 
Storage Temperature............ . ~65°C to 150°C 
Voltage on Any Pin with 

Respect to Ground.............. —1.0V to +7V 
Power Dissipation .............cececcceee 3.0 Watts 


D.C. CHARACTERISTICS | 


*WARNING: Stressing the device beyond the “Absolute 
Maximum Ratings” may cause permanent damage. 


~These are stress ratings only. Operation beyond the 


“Operating Conditions” is not recommended and ex- 
tended exposure beyond the “Operating Conditions” 
may affect device reliability. 


Ta = 0°C to 70°C, Tc = O°C to 105°C, Voc = 5V +10%, CLK has MOS levels (See Viyi_, Vain, VoL: 
_ Von): TXC and RxC have 82C501 compatible levels (Vit, Vrin, Vix). All other signals have TTL levels (see 


Vit» Vid» VoL: OH): 


[symbot | ___Parameter 
oman 
N 


V 
V 
V 
: 7 


Input Leakage Current 
Output Leakage Current 
Ic 


| 

O 

| 
Cc 


ae Power Supply Current 
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VMIL Input Low Voltage (MOS) | 0.5 | 


Output High Voltage (MOS) 


Capacitance of Input Buffer (eens 


Test Conditions 
lo. = 2.5 mA 
lon — 400 pA 
lo. 2.5 mA 
lon — 400 pA 
yA 
pA 0.45 < Vout < Vcc 


pF FC = 1 MHz 
pF FC = 1 MHz 


mA Ta = 0°C 
Ta = 70°C 


ntel : | 82586 


SYSTEM INTERFACE A.C. TIMING CHARACTERISTICS 


Ta = 0°C to 70°C, To = 0°C to 105°C, Veo = 5V +10%. Figures 24 and 25 define how the measurements 
should be done. 


INPUT AND OUTPUT WAVEFORMS FOR A.C. TESTS 


2.4 
1.5 TEST POINTS 1.5 
0.45 


231246-25 
AC Testing Inputs are Driven at 2.4V for a Logic 1 and 0.45 for a Logic 0. Timing measurements are made at 1.5V for both a Logic 1 and 0 


HIGH LEVEL MAY 
VARY WITH VCC 


231246-26 
MOS |/O measurements are taken at 0.1 and 0.9 of the voltage swing 


Figure 25. System Clock CMOS Input Voltage Levels for Timing Measurements 
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INPUT TIMING REQUIREMENTS* 


82586-6 82586 82586-10 
Parameter (8 MHz) (10 MHz) Comments 
CLK Cycle Period | 2000 | 
CLK Low Time at 1.5V 


CLK Low Time at 0.9V 


CLK High Time at 1.5V 


-_ 
o> 
a 
= 
N 

— 


OUTPUT TIMINGS** 


[Parameter ‘| Win 
oT/AVaid belay Sid 
WR, DEN Active olay (| 0 


WR, DEN Active Delay 


WR, DEN Inactive Delay 


oO 
oO 
© 


ol _ ah =e ~J mj 
=f re 
ro) ro) ° on a) wo] S 


T1 
T2 
T3 
T4 
T5 
T6 
17 
T8 
T9 
T10 
T11 
T12 
T13 
T14 
T15 
T16 
bie Bd 
T18 
T19 
T20 
T21 


Pint. Active Delay SSS 
[int inactive Delay «dt 
[Hold Active Delay ——~—SS*dt 
[Hold inactive Delay «to 
address Vaid Delay —«t 0 
address Foat Delay ‘| _o 
[Data Vaid Delay —SSS*dY 
: = 

0 


Data Hold Time 
Status Active Delay 
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~~ 


T22 
T23 
T24 
T25 
T26 
T27 
T28 
T29 
T30 
T31 
T32 
T33 


T34 
T35 
T36 
T37 
T38 
T39 
T40 
T41 
T42 
T43 
T44 
T45 
T46 
T47 


*All units are in ns. 


82582-6 82586 82586-10 
Parameter (6 MHz) (8 MHz) (10 MHz) Comments 


CS ee cr 
: 35 


rat 
Address Hold to ALE Inctve | T4-10 | | T4-t0 
[RDinacwve Delay _——+| 10 | 70 | 10 


Address Float to RD Active aA eel 


WR Width 2T1-40 
Data Hold After WR T2-25 


eo 
ie 
RD Inactive to Address Active | T1-40 |__| T1-40 
Bie 
re 
| 60 


82586 


hi RIN 
ao}; oa} © 


**CL on all outputs is 20-200 pF unless otherwise specified. 


NOTES: 

1. 1.0V to 3.5V 

2. 3.5V to 1.0V 

3. To guarantee recognition at next clock 
4.CL = 50 pF 

5. CL = 100 pF 


6. Affects: 

MIN MODE: RD, WR, DT/R, DEN 

MAX MODE: SO, S17 
7. High address lines (A16-—A24, BHE) become valid one 
clock before T1 only on first memory cycle after the 82586 
acquired the bus. 
8. S1, SO go inactive just prior to T4. 
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Figure 26. INT Output Timing 


231246-28 


Figure 27. CA Input Timing 
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Figure 28. RESET Timing 
1-31 
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Figure 29. ARDY and SRDY Timings Relative to CLK 


Ary 
-——__ 
HLDA__. eae: 


‘<cemy 
. eae 


Figure 30. HOLD/HLDA Timing Relative to CLK 
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Figure 31. Read Cycle Timing 


T33 


ADO-AD15 
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Figure 32. Write Cycle Timing 
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SERIAL INTERFACE A.C. TIMING for Manchester: 
CHARACTERISTICS f min = 500 kHz + 100 ppm 
f max = 10 MHz + 100 ppm 


CLOCK SPECIFICATION ' 
Applies for TxC, RxC for NRZ: for Manchester, symmetry is needed: 


f min = 100 kHz + 100 ppm 


1 
= — +5% 
f max = 10 MHz + 100 ppm te 2f a 


A.C. CHARACTERISTICS 


TRANSMIT AND RECEIVE TIMING PARAMETER SPECIFICATION* 


| Symbol | Parameter | Min. | Max | Comments _ 


TRANSMIT CLOCK PARAMETERS 


TxC Cycle 1000 | Notes 14,2 


Sk Seer er Oe a 
| tue oe 
me (item) ee 
Csi | TiCrigntimeeaov ——SSSC*dCS*t000 | Nts 
Tse | Titowtimeeoav —SSSC~CtiiY SCN 


TRANSMIT DATA PARAMETERS 
T53 TxD Rise Time fe Oe 
T54 TxD Fall Time Aes Notes 5, 13 


T55 TxD Transition-Transition Min (T51, 
T52)-= 7 


T56 TxC Low to TxD Valid 


TxC Low to TxD Transition . 
TxC High to TxD Transition 


T57 
T58 
T59 


| 759 | TxC Low to TxD High at the Transmission End | Note5 | 
160 | Te tow RTS tow. Time o Actas TS [a0 | Nowe 
Ta | csvedw Lon Seep tne | ae 
| T62 | TClowtoCTSinvalid. CTSHold Time | 20 || Noto 
16s [Ta Low RTS igh tino to DescivaoATS |_| a0 | Nowe 


Pra: | atoms 
Ts | Notes 
1000 [Note 15 
ve ee | 


*All units are in ns. ~ 


ra SS 7 fs... foe ee. Zz Pe * , ee 7 ear | 2 RAS Sr, ee +. = i? = iF ull a SPREE Sor | 
oe eee ed A NRC Rey Bea a ay ee EN: Paae wes ase maha ee a Sa 


73 ; Ty —— > Le wl = s oo * Ry Ce et * = oo © 
EOE. ee Nat ig ear", 3 = ee ; me ~ thes oe Leas ‘ Cie x 
om ! : . “ey fs > Bes bea ge 
ae ; =? 7 , Mo < > ~~ 4 ¥ . 3 >. . 
= ® ~ b > * ° 3 ‘ - 
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A.C. CHARACTERISTICS (Continued) 


TRANSMIT AND RECEIVE TIMING PARAMETER SPECIFICATION* (Continued) 


ym [arama] tan | tw | Commeeen 
RECEIVE DATA PARAMETERS 


CARRIER SENSE/COLLISION DETECT PARAMETERS 


Detect Setup Time 


T69 
T70 
171 
T72 


CRS Low to Jamming Start 
Jamming Period 


CRS Inactive Setup Time to RxC High 
End of Receive Frame 
CRS Active Hold Time from RxC High 


INTERFRAME SPACING PARAMETER 
Inter Frame Delay oe ed 


*All units are in ns. . 


NOTES: 
TTL levels 
Manchester only 
NRZ only 
Manchester requires 50% duty cycle 
1 TTL load + 50 pF 
1 TTL load + 100 pF 
Abnormal end of transmission. CTS expires before RTS 
Programmable value: 
T75 = NCDF X T48 + (12.5 to 23.5) < T48 if collision occurs after preamble 
NCDF—The collision detection filter configuration value 
9. Programmable value: 
T78 = NCSF X T48 + (12.5 to 23.5) x T48 
NCSF—The carrier sense filter configuration value 
TBD is a function of internal/external carrier sense bit 
10. T79 = 32 x T48 
11. Programmable value: 
T82 = NIFS xX T48 
NiFS—the IFS configuration value 
*12. To guarantee recognition on the next clock 
13. Applies to TTL levels 
14. 82C501 compatible levels, see Figure 34 
15. 82C501 compatible levels, see Figure 35 


T73 
174 
T76 
T76 
avy 
T78 
T79 
T80 
T81 


Po OS ON = 
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A.C. TIMING CHARACTERISTICS 


input and Output Waveforms for AC Tests 


2.4 
1.5 TEST POINTS 1.5 
0.45 
231246-34 


AC testing inputs are driven at 2.4V for a Logic 1 and 0.45 for a Logic 0. Timing measurements are made at 1.5V for both a Logic 1 and 0. 


Figure 33. TTL Input/Output Voltage Levels for Timing Measurements 


HIGH LEVELS MAY VARY 
WITH Voc 


231246-35 
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Figure 35. RxC Input Voltage Levels for Timing Measurements 
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Figure 38. CRS Timing Relative to RxC 
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82593 
CSMA/CD CORE LAN CONTROLLER 
= Supports Industry Standard LANs m@ High Speed, 5V CHMOS IV (P648.8) 
— IEEE 10BASE5 (Ethernet*) Technology 
— IEEE 10BASE2 (Cheapernet) ol Ri 
— IEEE 10BASE-T (TPE) : # bbe Ae up to 20 Mb/s 
= Simple, High-Performance Control and — Direct Interface to Intel 82C501AD 
Data Interface pe ESI or AMD 7992 SIA 
— Control and Status via RD, WR, and — Conforms to 802.3 CSMA/CD 
CS Lines Standard 


— Data Transfers via DMA Interface 
— Two Clocks per DMA Transfer 
— Programmable Bus Throttle Timer 


mw On-Board Diagnostics 
— Internal and External Loopback 


Operation 
m@ High-Performance Networking — Internal Register Dump 

Functions | — TDR Functionality 
ees ee ee m 44-Lead PLCC Package Type N 

nterna ; (82593SX), 44-Lead QFP Package 
— Back-to-Back Frame Reception with Type S (82593SX) or 28-Pin PDIP 

No CPU intervention — 82593SX (8/16-Bit) System Clock up 
— Receive Ring Buffer Memory to 20 MHz 

Structure 2 — 82593SX Package Pin Compatible 

— Transmit Frame Chaining with Intel 82592 PLCC 
me 96-Byte Transmit FIFO and 96-Byte (See Packaging Spec., Order No. 240800-001 Package Type N, S 


Receive FIFO | and P) 


Port 0 
Command & 
Status Regs 


Bus Throttle Timer 


Control 


Interface Port 1 


Command & 
Status Regs 


MEDIUM 

ACCESS 
CONTROL 
UNIT 


Data Interface 
(8 or 16 Bit) 


Back-to-Back 
RCV & Ring 


Two Channel 
DMA Interface 
Logic 


Internal 
Retransmit 
Control 


Buffer Logic 
(RFP & Stop Reg) 


Configuration 
Registers 
& 1A 


DMA Interface 


Parallel FIFO Serial 
Subsystem Subsystem Subsystem 


| 290411-1 
Figure 1. 82593 Block Diagram 


*Ethernet is a registered trademark of Xerox Corporation. 
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82593 PIN CONFIGURATION 


$82593 Pin Configuration 


$82593 QFP PINOUT 


on On tr W BD 


CTS/LPBK 
RTS 
TXD 
RXD 


—_— = © 
—» oO 


No 


DRQSO CI 
DROS 1 CI 
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N82593SX Pin Configuration 


5 
tal 


~ [2] DACKO/ DACK 
cs1 


DACK1 


as 


D12 
D13 
D14 
D15 
82593SX CRS/RENA 
44L PLCC CDT/CLSN 
(TOP VIEW) CTS/LPBK 
RTS/TENA 
TxD 
RxD 
NC 


290411-2 
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INTRODUCTION 


The 82593 is a new generation CMOS Local Area 
Network controller designed for cost sensitive appli- 
cations. It allows for maximum flexibility in designing 
and creating differentiated solutions. The 82593 fea- 
tures a simple, high-performance system interface 
which allows it to function as a CSMA/CD core for 
custom LAN designs. Designers can determine the 
performance and complexity of their solution based 
on the design of the logic interfaced to the 82593. 
This allows OEMs to develop proprietary LAN solu- 
tions that protect both their hardware and software 
investment into their solution. The 82593 is opti- 


_mized to support IEEE 802.3 protocols such as 


Ethernet*, Cheapernet, and Twisted Pair Ethernet. 


The 82593 contains a number of high-performance 
networking features that offload time-critical tasks 
from the CPU. The 82593 performs automatic re- 
transmission upon collision by accessing the data 
for retransmission from within its 96-byte-deep 
transmit FIFO. This requires no intervention by the 
CPU as well as no-need to reset the transmit DMA 
channel. For frame reception, the 82593, along with 
industry standard DMA controllers (e.g., 8237, 
82380/370, etc.) or buses (ISA, EISA, etc.), imple- 
ments a recyclable ring buffer structure. This struc- 
ture allows reception of back-to-back receive frames 


PIN DESCRIPTIONS 


82593 


without the need for CPU processing of each frame. 
These features also allow the 82593 to operate in 
embedded control applications when interfaced to 
embedded processors such as the Intel 80C186 and 
80C188. 


The 82593 is fully compatible with the IEEE 802.3 
standard. When used with the Intel 82C501AD ESI it 
provides a complete CMOS Ethernet solution. When 
used with the Intel 82C501AD and 82506TB, or 
82503 it provides a complete CMOS Twisted Pair 
Ethernet (TPE) solution. 


The 82593 is compatible with the 82590 and 82592 
LAN Controllers (*) operating in High Speed mode 
(Mode 1). The 82593SX is packaged in a 28-pin 
PDIP package, and is the 8-bit version of this device. 
The 82593SX comes in a 44-lead PLCC package, 
and in a 44-lead QFP package, both can be config- 
ured to have an 8- or 16-bit data bus. The 82593SX 
is pin compatible with the 82590. It runs at speeds. 
up to 16 MHz for both the parallel and serial subsys- 
tems. The 82593SX in PLCC package is pin compat- 
ible with the 82592 PLCC package, with both the 
parallel and serial interface running at speeds up to 
20 MHz. The 82593 is fabricated with Intel’s reliable 
CHMOS IV technology. 


*In this document, the 82590 and 82592 are generically re- 
ferred to as the 82590 unless otherwise specified. 


Table 1. Pin Description 


Name and Function 


DATA BUS: The Data Bus lines are bidirectional, three- 
state lines connected to the CPU’s Data Bus for transfers of 
data, commands, status, and parameters. The 82593SX 
has an 8- or 16-bit data bus. 


1-41 


82593 : intel ; 


Table 1. Pin Description (Continued) 


Pin No. 
82593SX 


Name and Function 


READ: Together with CSO, CS1, DACKO, or DACK1, Read 
controls data or status transfers out of the 82593. 


WRITE: Together with CSO, CS1, DACKO, or DACK1, Write 
controls data or command transfers into the 82593. 


CHIP SELECT (PORT 0): When LOW, the 82593 is 
selected by the CPU for command or status transfer 
through PORT 0. 


RESET: A HIGH signal on this pin causes the 82593 to 
terminate current activity. This signal is internally 
synchronized and must be held HIGH for at least four Clock 
(CLK) cycles. The system should allow a minimum of 50 us 
after the delta between Vcc and Vss has reached at least 
2.4V and CLK has reached minimum Vj; /Vjp levels. 


INTERRUPT: A HIGH signal on this pin notifies the CPU 
that the 82593 is requesting an interrupt. 


DMA REQUEST (CHANNEL 0): This pin is used by the 
82593 to request DMA transfers. DRQ0 remains HIGH as 
long as the 82593 requires DMA transfers. Burst transfers 
are thus possible. 


When the 82593 is programmed for Continuous Mode with 
TCI signaling the 82593 notifies the DMA controller of the 

status of transmission or reception, using this pin together 
with EOP. 


DMA REQUEST (CHANNEL 1): This pin is used by the 
82593 to request DMA transfer. DRQ1 remains HIGH as 
long as the 82593 requires DMA transfers. Burst transfers 
are thus possible. 


When the 82593 is programmed for Continuous Mode with 
TCI signaling the 82593 notifies the DMA controller of the 
status of transmission or reception, using this pin together 
with EOP. 


DMA ACKNOWLEDGE (CHANNEL 0): When LOW, this 
input signal from the DMA controller notifies the 82593 that 
the requested DMA cycle is in progress. This signal acts 
similarly to Chip Select for data and parameter transfers, 
using DMA channel 0. 


DMA ACKNOWLEDGE (CHANNELS 0 AND 1): When the 
DACK1/CS1/EOP pin is programmed to CS1/EOP, this pin 
provides a DMA acknowledge for both channels 0 and 1. 
Two DMA acknowledge signals from the DMA controller, 
DACKO and DACKY1, must be externally ANDed in this 
mode of operation. 


DACKO/ 
DACK 
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Table 1. Pin ih 7 (Continued) 


Pin No. 
82593SX Name and Function 


This is a multifunction, bidirectional pin which can be 
programmed to DACK1 1 or CS1/EOP during configuration. 
When it is configured for EOP, it provides an open-drain 
output. 


DMA ACKNOWLEDGE (CHANNEL 1): When LOW, this 
input signal from the DMA controller notifies the 82593 
that the requested DMA cycle is in progress. This signal 
acts similarly to Chip Select for data and parameter 
transfers, using DMA channel 1. 


CHIP SELECT (PORT 1): When LOW, the 82593 is 
selected by the CPU for command or status transfer 
through PORT 1. 


END OF PROCESS: A LOW output signal requests the 
DMA controller to terminate the active DMA service. 


CLOCK: A TTL-compatible clock input to this pin provides 
the timing for the 82593 parallel subsystem. 


TRANSMIT CLOCK: This input provides the fundamental 
timing for the serial subsystem. This clock is also used to 
transmit data synchronously on the TXD pin. The polarity 


of this pin is programmable. Data is transferred to the TXD 
pin on the High to Low transition of the Transmit Clock. 


RECEIVE CLOCK: This input used to synchronously 
sample data on the RXD pin. The polarity of this pin is 
programmable. The state of the RXD pin is sampled on 
the High to Low transition of the Receive Clock. 


CARRIER SENSE/RECEIVE ENABLE: This pin is used 
to notify the 82593 that the serial link is active. The 
polarity and timings of this input are programmable. 


COLLISION DETECT: This input notifies the 82593 that a 
collision has occurred. The polarity and timings of this 
input are programmable. 


RECEIVE DATA: This pin receives serial data. It must be 
HIGH when not receiving. 

TRANSMIT DATA: This pin transmits data to the serial 
link. It is HIGH when not transmitting. 


REQUEST TO SEND/TRANSMIT ENABLE: When this 
signal is active, the 82593 notifies the serial interface 
device that it has data to transmit. The polarity of this pin 
is programmable. It is tri-state on power-up until the first 
configuration is performed. A pull-up or pull-down resistor 
should be connected to this pin to guarantee it is at an 
inactive level prior to the initial configuration. 
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Tabie 1. Pin Description (Continued) 


Name and Function 


This pin’s polarity is programmable. When CTS is active high, 
LPBK is active low. Conversely, when CTS is active low, LPBK is 


active high. 


resistor, can be programmed to provide a loopback signal to the 
serial interface device. 


POWER: +5V +10%. 


GROUND: OV. 


INTERNAL ARCHITECTURE 


The 82593 consists of a parallel subsystem, a serial 
subsystem, and a FIFO subsystem (see Figure 1). 


PARALLEL SUBSYSTEM 


The parallel subsystem consists of a bus interface 
unit (BIU), through which commands can be written 
and status registers can be read by the CPU, a DMA 
interface unit (DIU) through which configuration pa- 
rameters and data can be written and read from 
memory and a 10-bit bus throttle timer. 


The BIU is composed of two I/O ports, Port 0 
through which time-critical tasks and configurations 
are executed and Port 1, which is used for auxiliary 
commands. The 8-bit Port 0 command and status 
registers are interfaced to the CPU via the data lines 
DO-D7. Operation and initialization commands such 
as TRANSMIT, RCV-ENABLE, and CONFIGURE 
are issued to the 82593 via the Port 0 Command 
Register. The resultant status of these commands, 
as well as the states (Idle, Active, Ready, etc.) of the 
82593’s RCV and EXEC units are contained in the 
Port 0 Status Registers. 


Port 1 command and status registers are also 8 bits 
wide. The Port 1 Command Register is used for ad- 
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CLEAR TO SEND: This signal enables the 82593 transmitter. 
Deasserting this signal stops the transmission. 
LOOPBACK: This pin, in conjunction with a pull-down or pull-up 


ditional commands such as POWER-DOWN and 
STOP-REG-UPDATE. The Port 1 status registers, 
Status Bank 1, contain the values of the Bus Throttle 
Timer, the RCV Stop Register and the Power Down 
and Hi-lmpedance status. 


The DIU is composed of two separate DMA chan- 
nels, Channel 0 and Channel 1. The DMA channels 
are 8 bits wide for the 82593SX, and 8 or 16 bits 
wide for the 82593SX depending on its configura- 
tion. When the 82593SxX is reset, the DMA channels 
are initialized for an 8-bit data path. The CPU can 
then configure the 82593SX for a 16-bit data path if 
desired. Once the 82593SxX is configured for a 16-bit 
data path, all subsequent DMA transfers are per- 
formed on the data lines DO-D15. The two DMA 
channels are independent of each other. Both chan- . 
nels can request DMA service simultaneously for op- 
erations such as transmission and reception. 


Dedicated logic in the DIU enables back-to-back 
transmission and reception when configured to Con- 
tinuous Mode. This means that continuous transmis-. 
sions and receptions can be handled by the 82593 
without real time intervention of the CPU. In this 
mode, the DRQ and EOP pins can be used to dis- 
criminate between successful ‘and unsuccessful op- 
erations. 


intel. 


The Bus Throttle Timer controls the maximum 
amount of time the 82593 can actively hold the bus 
(via the DMA controller) during a DMA cycle. This 
feature is programmable during configuration. The 
timer is started at the beginning of the first DMA 
cycle in a DMA burst (DACK and RD or WR active). 
It stops and is reset upon the DACK signal going 
inactive (the end of the DMA burst). If the timer ex- 
pires, and the 82593 is still requesting DMA service, 
the 82593 will deassert its DMA request (DRQO or 
DRQ1) on the next DMA cycle, ending the DMA 
burst and releasing the bus. The 82593 will then re- 
assert its DMA request after a minimum of two 
82593 CLK period to complete the necessary DMA 
transfers. 


SERIAL SUBSYSTEM 


The 82593’s Serial Subsystem is highly flexible in 
implementing the CSMA/CD protocol. It can operate 
in a variety of IEEE 802.3 and other CSMA/CD LAN 
environments, including 10BASE5 (Ethernet), 
10BASE2 (Cheapernet), 10BASE-T (Twisted Pair 
Ethernet), 10BASE-F (Fiber Optic Ethernet), and 
1BASE5 (StarLAN). The 82593 can be configured to 
interface directly with the Intel 82C501AD Ethernet 
Serial Interface device or to the AMD SIA device. 
Unlike the 82590, the 82593 does not provide en- 
coding/decoding mechanisms for Manchester and 
NRZI (82590 High Integration Mode). 


The programmable parameters include: 

e Address Field Length 

© Station Priority (Linear and Exponential Priority) 
e Interframe Spacing 

e Slot Time 

e CRC-32 or CRC-16 

e Preamble Length 


The CSMA/CD unit is capable of running at speeds 
- from dc to 20 Mb/s for the 82593SX, and dc to 
16 Mb/s for the 82593SX. 


The 82593 detects a collision when an active signal 
is driven on its CDT/CLSN input. This signal is usu- 
ally driven from the serial interface device (for exam- 
ple the Intel 82C501AD). It detects a carrier on the 
link when an active signal is driven on its CRS/ 
RENA input. The 82593 can be configured to filter 
the collision or carrier sense signal so that it must be 
active for at least 1 to 7 TXC periods before it is 
recognized. 


FIFO SUBSYSTEM 


The FIFO subsystem is located between the parallel 
subsystem and the serial subsystem. It consists of a 
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96-byte XMT FIFO, a 96-byte RCV FIFO, and FIFO 
control logic. The XMT and RCV FIFOs are indepen- 
dent, and individually provide an interface between 
the parallel and serial subsystems which may be 
running from different clock sources. 


When configured to its 82590 compatible mode, the 
82593 FIFO length defaults to 32 bytes for both the 
RCV and XMT FIFO, and the FIFO threshold (the 
level where a DMA request is asserted or deassert- 
ed) is fixed at 16 bytes. In all other configurations, 
the FIFO length is 96 bytes, with the FIFO threshold 
programmable through configuration. The 82593 


* can also be configured to delay the start of transmis- 


sion until the programmed XMT FIFO threshold has 
been reached. 


Expansion of the XMT FIFO to 96 bytes allows the 
82593 to perform automatic transmission from within 
the XMT FIFO when a collision occurs during trans- 
mission. 


PROGRAMMING MODEL—REGISTER 
OVERVIEW 


Port 0 


Figure 2 shows the 82593 Port 0 Command Regis- 
ter. Figure 3 shows the Port 0 commands. Port 0 is 
accessed when CSO is asserted, along with the as- 
sertion of the RD or WR signal. However, if the 
SWIT-TO-PORT-1 command is issued to the 82593, 
Port 1 will become the active port, even though CSO 
is asserted. To return to Port 0, the SWIT-TO-PORT-0 
command is executed. Port switching should be 
used when the hardware does not support the sec- 
ond chip select line, CS1. Port switching is disabled 


when hardware accesses to Port 1 via 1 are en- 
abled. 
7 é 5 4. 3 2 1 0 


INT POINTER CHNL OPCODE 
ACK 


Figure 2. Port 0 Command Register 


The 82593 can be configured to have 4 or 6 bytes of 
status registers in Port 0 (see Figures 5, 6, and 7). 
For the 4-byte status configuration, the first three 
registers (STATUS 0 through 2) contain the informa- 
tion about the last command executed, or the last 
frame received. The last status register, STATUS 3, 
contains the state of the 82593 Execution and Re- 
ceive units. When the 82593 is configured to 6 bytes 
of status registers, the two additional bytes of status 
are used to report a more complete status of the 
most recently received frame, and also transmit 
chaining status (Continuous mode only). 
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Port 0 Command 
7 65:43 2.4 3 


NOP 0 (CHNL = 0) 
7 SWIT-TO-PORT-1 0 (CHNL= 1) 
\A - SETUP 
CONFIGURE 
MC - SETUP 
TRANSMIT 
TDR 
DUMP 
DIAGNOSE 
OPCODE 1 TRANSMIT-NO-CRC 
RETRANSMIT 
ABORT 
RCV = ENABLE 
RCV -DISABLE 
STOP - RCV 
FIX- PTR 15 (CHNL = 1) 
RLS -PTR 15 (CHNL = 0) 
RESET 14 
CHANNEL 0 
CHINE { CHANNEL 1 
STATUS 0 
STATUS 1 
PTR) status 2 
STATUS 3 
NO ACKNOWLEDGE 
INT ack { ACKNOWLEDGE 


Figure 3. Port 0 Channels 
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Port 0 Event 
7 6 5 4:3.2 1-0 


lA ~ SETUP — DONE 
CONFIGURE — DONE 

MC - SETUP — DONE 
TRANSMIT - DONE 

TDR - DONE 

DUMP — DONE 
DIAGNOSE — PASSED 
TRANSMIT~NO-CRC-DONE 
RETRANSMIT - DONE 
EXECUTION — ABORTED 
END — OF — FRAME 
RECEPTION — ABORTED 
DIAGNOSE - FAILED 
STOP - REG - HIT 


EVENT 


ON OU WD — 


CHANNEL 0 
CHANNEL 1 


CHNL { 


EXECUTION 


RECEPTION 


INTERRUPT 
290411-5 


Figure 4. Port 0 Events 
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STATUS 0 
STATUS 2 
=e Pe ee |e 
CHNL CHNL 
Figure 5. Port 0 Status Registers—4 Bytes 
7 6 5 4 3 2 1 0 
STATUS 1-0 
RESULT 2 STATUS 1-1 
RCV BYTE COUNT (LOW)/FFh STATUS 2-0 
RCV BYTE COUNT (HIGH)/FFh STATUS 2-1 
RCV STATE EXEC STATE STATUS 3 
Figure 6. Port 0 Status Registers—6 Bytes, Noncontinuous Mode 
7 6 5 4 3 2 1 0 
srarus 
RCV RCV STATE STP ON EXEC STATE STATUS 3 


CHNL NO RSC 


_ Figure 7. Port 0 Status Registers—6 Bytes, Continuous Mode 
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Port 1 


Figures 8 and 9 show the 82593 Port 1 command 
register. The command register has two formats, a 
format for issuing the STOP-REGISTER-UPDATE 
command, and a format for all other commands is- 
sued to Port 1. Figure 10 shows the Port 1 com- 
mands. Port 1 is accessed when CS1 is asserted, 
along with the assertion of the RD or WR signal. If 
the hardware configuration does not support CS1, 
the SWIT-TO-PORT-1 command will switch the ac- 
tive port from Port 0 to Port 1. To return to Port 0, 
the SWIT-TO-PORT-0 command is executed. 


7 6 5 4 


7 6 5 4 3 2 1 0 


an STOP REGISTER UPDATE PARAMETER 


Figure 9. Port 1 Command Register, Stop 
Register Update Command 


The Port 1 status registers are called Status Bank 1. 
The three registers contained in Status Bank 1 are 
shown in Figure 11. Status Bank 1 holds the value of 
the Stop Register, the Bus Throttle Timer, and the 
power down and high impedance states. 


3 2 1 0 


Figure 8. Port 1 Command Register, General 
Purpose Commands 


7 6 5 “ 3 2 1 0 


STATUS 4 
STOP REGISTER VALUE STATUS 5 
BUS THROTTLE TIMER VALUE STATUS 6 


Figure 11. Port 1 Status Registers (Status Bank 1) 


Port 1 Command 
46,0 4: 20-0 


NOP 

SWT - TO - PORT - 0 
INT=DISABLE 
INT~ENABLE 

SET-TS 

RST.~ TS 

POWER - DOWN 

RESET — RING - MNGMT 
RESET 

SEL = RST 


OPCODE 
(Bit 7 = 0) 


aa ienyvnwnad 


PTR 
(Bit 7 =0) 


STATUSS 


STATUS4 
STATUS6 


Bit 7 { General Purpose Commands 0 


STOP — REGISTER ~ UPDATE 1 
290411-6 


Figure 10. Port 1 Commands 
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82593 AND HOST CPU INTERACTION 


The CPU interacts with the 82593 through the sys- 
tem’s memory and the 82593’s on-chip registers 
(see Figure 12). The CPU writes commands to the 
82593 using the CSO SO (or CS1) and WR VR signals, and 
reads status using CSO (or CS1) and RD. Parametric 
commands such as TRANSMIT, CONFIGURE, etc., 
require the transfer of data parameters from memory 
to the 82593. These data transfers are requested by 
the 82593 via its DRQ0 or DRQ1 lines, and are usu- 
ally performed by an external DMA controller. When 
these data (or DMA) transfers are performed, 
DACKO or DACK1 is asserted to the 82593 along 
with assertion of the RD or WR lines. Table 2 sum- 
marizes this operation. 


Prior to issuing a parametric command to the 82593, 
the CPU creates a data structure in memory, and 
programs the external DMA controller with the start 
address and byte count of the memory block. For 
commands which require no transfer of parameters 
to the 82593, i.e.; TDR, DIAGNOSE, etc. the CPU 
issues the command to the device, without creating 
a data structure in memory. The 82593 performs the 
command with no further involvement from the CPU. 
Any parameters or data associated with the com- 
mand are transferred between the memory and the 
82593 by the DMA controller. Upon completion of 
the operation, the 82593 updates the appropriate 
status registers and asserts its INT line to the CPU. 


MEMORY , 


DRQO, DRQ1 
ty SEE ¢ 
CONTROLLER 


2 
DACKO, DACK1 


290411-7 


Figure 12. 82593 Host CPU Interaction | 


: eas 82593 


Table 2. Data Bus Control Signals and Functions 


No Transfer to/from 
Command/Status 
aero eed Mega: eR 
fe See wa Read from Status Register 


| 0 | 1 | 0 | Write to Command Register 


DACKO 
DACK1* 
ot eee No DMA Transfer 
1 1 


| 0 | 0] 0 [Mega 
Data Read from DMA 
Channel 0 (or 1) 
1 Data Write to DMA 
Channel 0 (or 1) 
*Only one of CSO, CS1, DACKO, or D DACK? 1 may be active 
at any time. 


FRAME TRANSMISSION 


To transmit a frame, the CPU prepares a Transmit 
Data Block in memory as shown in Figure 13. Its first 
two bytes specify the length of the rest of the block. 
The next few bytes (up to six) contain the destination 
address of the station the frame is being sent to. 
The rest of the block is the data field. The CPU pro- 
grams the DMA controller with the start address of 
the block, length of the block, and other control in- 
formation and then issues a TRANSMIT command 
to the 82593. Upon receiving this command, the 
82593 fetches the first two bytes of the block to de- 
termine its length. If the link is free and at least one 
data byte is loaded into the 82593’s XMT FIFO, the 
82593 begins transmitting the preamble and concur- 
rently requests more bytes from the transmit buffer 
which are loaded into the XMT FIFO to keep them 
ready for transmission. The 82593 can also be con- 
figured to start transmission only after the initial 64 
bytes of the transmit frame are written into its XMT 
FIFO. The 82593 independently resolves access 
and possible contention on the link (collisions). 
When the transmission is completed, the 82593 up- 
dates its status registers and raises its INT signal to 
inform the CPU of the completed transmission. 
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7 6 5 4 3 2 1 0 
| BYTE COUNT (L.S.B.) 
BYTE COUNT (M.S.B.) 


: INFO (LENGTH FIELD—HIGH) 
INFO (LENGTH FIELD—LOW) 


Figure 13. Transmit Frame Memory Structure 


TRANSMIT FRAME CHAINING 


When configured to Continuous mode, the 82593 
can transmit consecutive frames without having the 
CPU issue the TRANSMIT command for each frame. 
This is called transmit frame chaining. Figure 14 


shows the memory structure used for transmit chain- . 


ing with the 82593 in 8-bit configuration. Figure 15 
shows the structure for a 16-bit configuration. The 
CPU can place multiple transmit frames in memory, 
with each frame separated from the next by a 
TRANSMIT command byte. The command byte im- 
mediately follows the last byte of the transmit frame. 
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It must contain one of three commands: TRANSMIT 
(04H), TRANSMIT-NO-CRC (09H) or NOP (OOH). 


Following a successful transmission, the 82593 re- 
quests the command byte which follows the last 
data byte of a frame. EOP is asserted during this 
cycle, indicating a successful transmission. Asser- 
tion of EOP in this mode can also be disabled. 


lf the command byte contains the TRANSMIT op- 
code, the 82593 will behave as if another TRANS- 
MIT command has been issued by the CPU, and will 
attempt to transmit the new frame as soon as defer- 
ring is completed. A NOP in the command byte indi- 
cates that the preceding frame was the last frame to 
be transmitted and no other frames follow. 


BYTE COUNT (L.S.B.) 
BYTE COUNT (M.S.B.) 
DEST. ADDRESS 


DEST. ADDRESS (A.L.) 

LENGTH FIELD (LOW) 

LENGTH FIELD (HIGH) 
DATA FIELD 


ees Cee 

WAM RIMEES Wipe G aoe Eee 
COMMAND BYTE = 09H (TX-NO-CRC) 

Cogs ho ean asin 


DEST. ADDRESS (A.L.) 


LENGTH FIELD (LOW) 
LENGTH FIELD (HIGH) 
DATA FIELD 


LAST DATA FIELD BYTE 
CRC FIELD (4 BYTES) 


COMMAND BYTE = 00H (NOP) 
Figure 14. Transmit Chaining Data Structure In Byte Mode 


< Beg of the ist Frame 


<— Com for the 2nd Frame 
< Beg of the 2nd Frame 


<— Com for the 3rd Frame 
<— Beg of the 3rd Frame 


<— End of XMT Chain 
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15 8 
BYTE COUNT (M.S.B.) 


D.A. (ADDRESS LENGTH) 


INFO (LENGTH FIELD - HIGH) INFO (LENGTH FIELD - LOW) 


INFO (LAST DATA BYTE) 
COMMAND BYTE = 04H (TRANSMIT) 


BYTE COUNT (M.S.B.) BYTE COUNT (L.S.B.) 


D.A. (ADDRESS LENGTH) 


INFO (LENGTH FIELD - HIGH) INFO (LENGTH FIELD - LOW) 


INFO (LAST DATA BYTE) 
COMMAND BYTE = 09 (TX-NO-CRC) 
BYTE COUNT (M.S.B.) BYTE COUNT (L.S.B.) 


INFO (LENGTH FIELD - LOW) 


7 


D.A. (ADDRESS LENGTH) 
INFO (LENGTH FIELD - HIGH) 


| 0 
BYTE COUNT (L.S.B.) 


INFO (LAST DATA BYTE) 


COMMAND BYTE = 00H 


NOTE: 
The second frame has an odd number of information bytes in this example. 


Figure 15. Transmit Chaining Data Structure In Word Mode 
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< Beg of ist Frame 


<— Com for the 2nd Frame 
< Beg of 2nd Frame 


< Com for the 3rd Frame 
<— Beg of 3rd Frame 


<— End of XMT Chain 


intel. 


AUTOMATIC RETRANSMISSION ON COLLISION 


lf the 82593 is configured for Internal Retransmis- 
sion, the FIFO depth can be used to retransmit with- 
out the DMA controller involvement when a collision 
occurs. In an Ethernet network a collision should oc- 
- cur within the first 64 bytes (512 bits) of the trans- 
mission (within one slot time). When this configura- 
tion is used, the serial parameters should remain 
configured for Ethernet. A collision that occurs later 
than this window of 64 bytes will be flagged as a late 
collision and retransmission will not be attempted. 
The 82593 automatically prevents overwrite of the 
first 64 bytes in the FIFO until they have all been 
read out by the Serial Subsystem. The read counter 
of the XMT FIFO is reset, and the retransmission 
attempt is made using the data that is already con- 
tained in the FIFO. This process is performed auto- 
matically by the 82593. It is not necessary to reset 
the DMA channel for the retransmission attempt, nor 
is any CPU intervention required. 


FRAME RECEPTION 


The 82593 is ready to receive frames once it has 
been through its initial configuration and its receiver 
has been enabled. The 82593 checks incoming 
frames for an address match for an individual ad- 
dress, a multicast address, or a broadcast address. 
In the Promiscuous mode the 82593 receives all 
frames. When the address match is successful, the 
82593 transfers the frame to memory using the DMA 
controller. Before enabling the receiver, it is the 
CPU’s responsibility to make a memory buffer area 
available to the receiver and program the starting 
address of the DMA controller properly. The re- 
ceived frame can be transferred to memory via two 
different modes, Continuous Reception mode, or 
Single Frame mode. 


CONTINUOUS RECEPTION MODE 


In the Continuous Reception mode the 82593 can 
receive back-to-back frames without the need for 
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the CPU to individually process and acknowledge 
each frame. In other words, in this mode the 82593 
can continue to receive frames even though previ- 
Ous incoming received frames were not acknowl- 
edged by the CPU. 


This mode makes use of a contiguous Receive 
Frame Area (RFA) in which multiple frames are 
stored sequentially. The structure in which a RCV 
frame is transferred to memory in this mode is 
shown in Figure 16 (8-bit mode) and Figure 17 
(16-bit mode). The last two fields of the frame which 
are transferred to memory are the Status field and 
the Byte Count. The 82593 maintains an internal 
pointer which provides an offset value which can be 
used to point to the Byte Count of the last frame that 
was transferred from the 82593 to memory. This 
pointer is called the RCV Frame Pointer. The action 
of the RCV Frame Pointer, and the structure with 
which the frame is transferred to memory allows for 
back-to-back frame reception without CPU interven- 
tion. This process also allows for recovery of these 
frames once the CPU has responded to an incoming 
frame interrupt. 


The RCV Frame Pointer provides an offset which is 
used to produce an address which always points to 
the location immediately following the Byte Count 
field of the last frame that has been transferred from 
the 82593 to the RFA. The beginning address of the 
frame can be calculated by subtracting the value of 
the Byte Count field from the address which points 
to this field. The Byte Count of a previously received 
(and unprocessed) frame resides one address loca- 
tion before the first byte of the current RCV frame. 
That frame, and any additional RCV frames that may 
have preceeded it (and have yet to be processed) 
can be recovered by the same calculation used to 
recover the last frame. This process allows frames 
to be continually stored in the RFA buffer without 
CPU intervention, and to be recovered by the CPU 
for processing. Figure 18 illustrates the process of 
back-to-back frame reception. 
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7 3 5 4 3 2 1 Sie 
DESTINATION ADDRESS L.S.B. 


DESTINATION ADDRESS M.S.B. 


SOURCE ADDRESS LS.B. 


SOURCE ADDRESS M.S.B. 


INFO (LENGTH FIELD—HIGH) 


INFO (LENGTH FIELD—LOW) 
INFO LAST BYTE 
CRC BYTE 0 (* 


) 


saream [0 [0 | 1 | oso | wapwcn | anon 
[~o | nevox | tewenn | cncenn | atcenn [0 


NOTE: 
*The CRC bytes marked with asterisks are transferred to memory only when the device is configured to do so. 


Figure 16. RCV Frame Format in Continuous Reception Mode (8-Bit Configuration) 
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15 3 2 0 
DESTINATION ADD 2nd Byte DESTINATION ADDRESS L.S.B. 


SOURCE ADD 2nd Byte SOURCE ADDRESS L.S.B. 


INFO (LENGTH FIELD—LOW) INFO (LENGTH FIELD—HIGH) 


INFO LAST WORD/BYTE 
; ee a ee ee uit a 
CRC BYTE 3 (*) CRC BYTE 2 (*) 
SRT RCV 
FRM CLD 
TYP LEN ALG OVR 
/LN ERR ERR ERR 


BYTE COUNT LOW 
BYTE COUNT HIGH 


NOTE: 

*The CRC bytes marked with asterisks are transferred to memory only when the device is configured to do so. If the total 
number of data bytes is odd, CRC Byte 3 will be written to both the LSB and MSB of the last CRC word. However, the Byte 
Count will ignore this duplication of the last byte, counting only four bytes of CRC. 


Figure 17. Receive Format in Continuous Reception Mode (16-Bit Configuration) 
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1) First Frame 
Received 


FRAME 1 


STATUS 


BYTE CNT 


REMAINDER 
OF 
RFA 


NOTE: 


ee 
a 
iNntal. 
Soe ee 3) Third Frame 
Received Received 


STATUS 
BYTE CNT 


STATUS 
BYTE CNT 


STATUS 
BYTE CNT 


STATUS 
BYTE CNT 


STATUS 
BYTE CNT 


The RFP always points to the location immediately following the last frame that was transferred to memory. Based on the 
value of the RFP and the byte count of each frame, the CPU recovers the RCV frames. 


Figure 18. Back-to-Back Frame Reception in Continuous Reception Mode 


RECEIVE STOP REGISTER 
(Ring Buffer implementation) 


The 82593 contains a Receive Stop Register. This 
feature, along with the Receive Frame Pointer, al- 
lows for implementation of a recyclable ring buffer 
when the 82593 is interfaced to a DMA controller 
~(8237A, 82380/370, etc.) or bus (PC AT** compati- 
ble, EISA, etc.) which feature an auto-initialize mode. 
The Stop Register indicates the last location that 
has been processed in the RFA. This area of the 
RFA is now available for storage of new incoming 
frames. This allows the RFA to be continually recy- 
cled as it wraps around its ring buffer memory struc- 
ture. 


SINGLE FRAME RECEPTION 


In Single Frame mode, the entire RCV frame is con- 
tained in one continuous buffer. Upon completion of 


**PC AT is a registered trademark of IBM. 
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reception, the status of the frame is appended at the 
end of the received frame and the total number of 
bytes transferred to memory is loaded into status 
registers 1 and 2. An interrupt is then generated to 
the CPU indicating that a frame has been received. 


In this mode, the 82593 can receive one additional 
frame if an interrupt is pending from a previous re- 
ception. In other words, in this mode it can receive 
two frames without an acknowledge from the CPU. If 
a third frame arrives before one of the first two 
frames has been acknowledged, this frame will not 
be transferred to memory and may eventually over- 
run internally in the 82593. Figure 19 shows the for- 
mat with which a received frame is transferred to 
memory from the 82593 in Single Frame mode in 
Byte mode. Figure 20 shows frame format in Word 
mode. 


DESTINATION ADDRESS L.S.B. 


DESTINATION ADDRESS M.S.B. 


SOURCE ADDRESSL.S.B. 


SOURCE ADDRESS M.S.B. 
INFO (LENGTH FIELD - HIGH) 


INFO (LENGTH FIELD - LOW) : 


INFO LAST BYTE 


CRC BYTE 0 (*) 


CRC BYTE 3 (*) 


SRT FRM 
TYP/LEN 


NOTE: 
*The CRC bytes marked with asterisks are transferred to memory only when the device is configured to do so. 


Figure 19. Receive Format in Byte, Single Buffer Reception Mode 
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15 8 7 | 0 
DESTINATION ADD 2nd Byte | 


DESTINATION ADDRESS L.S.B. 


SOURCE ADD 2nd Byte SOURCE ADDRESS L.S.B. 


INFO (LENGTH FIELD—LOW) INFO (LENGTH FIELD—HIGH) 


NOTE: 
*The CRC bytes marked with asterisks are transferred to memory only when the device is configured to do so. If the total 


number of data bytes is odd, CRC Byte 3 will be written to both the LSB and MSB of the last CRC word. However, the Byte 
Count will ignore this duplication of the last byte, counting only four bytes of CRC. 


Figure 20. Receive Format In Word, Single Buffer Reception Mode 
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82593 CHANGES FROM THE 82590 


The 82593 has a number of functional changes from 
the 82590. Some changes are functional enhance- 
ments from the 82590, while some changes are de- 
letions of currently existing 82590 functionality. 


This section is provided for the reader who is cur- 
rently familiar with the 82590. For more information 
on the 82590 please consult the Intel LAN Compo- 
nents User’s Manual. 


Enhancements 


Parallel Subsystem Enhancements 


e FIFO Subsection—The RCV and XMT FIFOs of 
the 82593 are both expanded to 96 bytes deep, 
giving a total of 192 bytes of buffering on the de- 
vice. The 82593 FIFOs can be configured to an 
82590 compatible mode of 32 bytes each, and a 
threshold set at 16. 


e Internal Retransmission From XMT FIFO—The 
82593 can be programmed to hold the first part 
of a transmit frame internally in its XMT FIFO. In 
the case of a collision, the data for retransmis- 
sion is automatically retransmitted from the XMT 
FIFO. 


e Start of Transmit Threshold—The 82593 can 
be configured to delay start of transmission until 
the XMT FIFO threshold has been reached. 


e Bus Throttle Timer—The 82593 can be pro- 
grammed to a maximum time that it can have ac- 
cess to a system bus. When this timer expires, 
the 82593 will deassert its DMA request releasing 
the bus. 


e RCV Frame Pointer—The 82593 contains a 
counter and a status register which points to the 
last RCV frame transferred to memory. This en- 
ables back-to-back frame reception without CPU 
intervention or the addition of external glue. The 
size of the counter is programmable. 


e RCV STOP Register—The 82593 contains a 
RCV Stop Register which can be used to imple- 
ment a recyclable ring buffer in conjunction with 

- the RCV Frame Pointer. 


e Dynamic CRC Enable/Disable on XMT—The 
82593 can dynamically enable or disable inser- 
tion of CRC for individual transmit frames. 


¢ Transmit Frame Chaining Statistics—The 
82593 provides the status of each frame in a 
chain of transmissions in its status registers until 
it is replaced by the next frame in the chain. The 
EOP pin signals to the system that a status is 
available. 
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e Synchronous DRQ Deassertion—The 82593 
can be configured to always deassert its transmit — 
DRQ line synchronously to the falling edge of WR 
even when transmission is terminated due to an 
error condition such as Underrun, Lost CRS or 
CTS, etc. 


e Port 1 Redefined—Port 1 functionality has been 
reduced and modified. Port 1 supports mainte- 
nance commands and new commands control- 
ling the RCV Frame Pointer and RCV Stop Regis- 
ter. Port 1 status contents has also been rede- 
fined. It now holds the Stop Register and Bus 
Throttle Timer contents and the Power-Down 
Status. 


e Big Endian (Byte Swapping) Redefined— 
When the Big Endian mode is enabled, the Byte 
Count field is not swapped. Only the Data field of 
transmit and receive packets are swapped. 


Serial Subsystem Enhancements 


¢ LPBK/CTS Pin Polarity—The 82593 LPBK out- 
put, and CTS input polarity is selectable by con- 
figuration. This allows for a direct interface to the 
82C501AD LPBK input. 


e IFS Window impliementation—The 82593’s IFS 
(Inter Frame Space) counter can be configured to 
be retriggerable for up to 2/4 of the IFS after frame 
transmission. | 


e Late Collision Detection—The 82593 interprets 
a late collision as one which occurs after a slot 
time has expired from the beginning of the pre- 
amble. 


e CRS1 Mode—tThe 82583 CRS1 mode provides 
carrier lost detection for broadband applications. 


e RCV Grace Period—The 82593 can be config- 
ured to delay sampling of receive data for the first 
8-bit times of the preamble. 


e Hash Table Decode—The 82593 can be config- 
ured to decode writing into its Hash Table during 
a MC Setup by two different hashing methods. 


e Length/Type Field Discrimination—The 82593 
can be configured to interpret the Length/Type 
field as a Type field for values in this field greater 
than 1500. 


e RTS Pin State—RTS is guaranteed to be in the 
inactive state on power up (regardless of whether 
TXC or CLK is active), before and during reset 
assertion. Hardware reset triggers this pin from 
the high impedance state. 

¢ OR CDT/CRS—The 82593 can be configured to 
logically OR internally the CDT and CRS pins dur- 
ing transmission. 

e Foreign ESI Mode—The 82593 provides config- 
urability of the serial interface pins polarity and 
timing in order to be compatible with either the 
Intel 82C501AD or the AMD SIA serial interface 
device. 
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DELETIONS 


Serial Subsystem Deletions 


® Deterministic Collision Resolution Mode 
(DCR)—DCR is not implemented in the 82593. 


e 82590 Mode 0 Functionality—The Mode 0, or 
High Integration Mode of the 82590, and its asso- 
ciated functionality, is not included in the 82593. 


e INT CDT/CDBBC— internal CDT and the CDBBC 
mode of collision detect are not included in the 
82593. 


e RCV Jabber—RCV jabber functionality is not in- 
cluded in the 82593. XMT jabber is still included. 


e Serial Parameters Configurability Reduced— 
The 82593 supports a reduced set of configura- 
ble serial parameters. 


e Manchester Encoding—The 82590 Mode 1 
Manchester Encoding functionality is not includ- 
ed in the 82593. 


e HDLC Framing—HDLC framing is not supported 
in the 82593. 


e Preamble until CRS—This mode is not support- 
ed in the 82593. 


Parallel Subsystem Deletions 


e General Purpose Timer—The General Purpose 
Timer is not included in the 82593. 


e Event Counters—The three Event Counters are 
not included in the 82593. 


e Remote Power Down—The 82593 has only the 
Local Power Down mode (referred to as Power 
Down). Remote Power Down mode has been de- 
leted. 


e RCV Buffer Chaining and Frame Switching 
Modes—The RCV Buffer Chaining and RCV 
Frame Switching modes are not implemented in 
the 82593. 


e Non TCi EOP Modes-——The XMT and RCV EOP 
modes have been deleted. The 82590 TCI mode 
remains in the 82593. It is called Continuous 
mode. The EOP and DRQ pins maintain the pre- 
vious TCI signals handshake. As an option, TCI 
signalling may be disabled. 


¢ Port Switching Simplified—Software switching 
between ports (Port 0 or 1) is not enabled if hard- 
ware access to both ports (both CSO and CS7 are 
enabled) is implemented. The 82593, however, 
keeps compatibility with the workaround fix of the 
“SWIT-TO-PORT-1 erratum” of the 82590. 


e Frame Count In Status—The 82593 does not 
record the Frame Count field in its RCV status 
registers. 
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APPLICATIONS 


PC MOTHERBOARD APPLICATIONS 


The 82593 has several unique features that enable 
implementing a high-performance LAN connection 
on a PC motherboard with minimal cost and com- 


plexity. 


Figure 21 shows a 82593 based LAN design on a PC 
motherboard. It consists of an 82593, a PLD, and 
two transceivers. 


This solution uses the available system resources 
(DMA and memory) to provide those functions nor- 
mally added to a LAN solution. Removing DMA and 
local memory reduces cost and complexity of a LAN 
solution. Two host DMA channels, one for receive 
and one for transmit, are used. The DMA interface 
from the 82593 (through the PLD) is the standard 
handshake of DMA request and acknowledge. The 
required memory buffer size depends on the specific 
applications and the amount of free memory avail- 
able. The buffer size can be specified by the pro- 
grammer. | 


Peripherals on a motherboard must compete for ac- 
cess to the system bus. Because there is no local 
buffer for intermediate buffering of data, data trans- 
fers take place in real time over the system bus to 
system memory. A very large internal storage area 
(96-byte receive and transmit FIFOs) enables the 
82593 to wait for access to the system bus while 
serial data is being received or transmitted. The 
depth of the transmit FIFO allows the 82593 to re- 
transmit the data without DMA involvement, thus re- 
ducing the load on the PC bus. The on-chip logic of 
the 82593 provides a recyclable ring buffer on the 
PC bus without any external glue. 


CUSTOMIZED APPLICATIONS 


The 82593 can be interfaced to an ASIC (or Gate 
Array) device which provides a custom solution for a 
variety of applications. The 82593 functions as the 
CSMA/CD core of this type of solution, with the 
ASIC providing the control and interface functionality 
usually performed by several ICs. This allows for the 
implementation of a low component count, cost ef- 
fective solution for a variety of buses, including bus- 
es for which highly integrated, Customized silicon is 
not currently offered. Figure 22 illustrates a 
82593SX/ASIC solution. 


The ASIC can provide a direct interface to the host 
system (the host can be either a proprietary or stan- 
dard bus), performing functions such as address de- 
coding, and control and data interface. The ASIC 
also directly supports the 82593 and any local mem- 
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ory required in the solution. The ASIC asserts the CS 
and RD or WR to the 82593 for host accesses to its 
command or status registers. The ASIC provides the 
control for host accesses to the local memory, to 
allow the host to access data for transmission, re- 
ception, or initialization. It provides DMA support to 
the 82593 during operations such as transmission, 
configuration, and reception. The ASIC also arbi- 
trates simultaneous accesses to the local memory 
between the host system and the 82593. 


EMBEDDED APPLICATIONS 


The 82593 can also work in a variety of embedded 
applications. These applications can include indus- 
trial control, interconnect, and print servers among 
others. These applications can utilize the 82593 in- 
terfaced to an ASIC or interfaced to standard com- 
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ponents such as the Intel 80C186 embedded proc- 
essor. The 82593 has a glueless interface to the 
80C186 (or 80C188). The 80C186 is a highly inte- 
grated embedded processor. It contains a DMA unit, 
address decoding, a control unit, and an interrupt 
controller. These functions allow it to directly control 
the 82593 without the need for external logic. Its two 
channel DMA unit services the 82593 receive and 
transmit DMA requests, transferring data between 
the 82593 and the local memory resources. Its con- 
trol and address decoding allow direct access to the 
82593’s command and status registers via the 
80C186’s Data, PCS and RD or WR lines. The 
82593 interrupts the 80C186 through one of the 
80C186 INT lines. Figure 23 illustrates the interface 
between the 80C186 and the 82593. 
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Figure 21. PC Motherboard Solution 
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Figure 22. 82593SX/ASIC Design Example 


80C 186 82593SX 82C501AD 


To Address Latch 
and Local Memory 


ADO - AD15 


To Transceiver 
Interface 
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Figure 23. 82593SX/80C 186 Interface 
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ABSOLUTE MAXIMUM RATINGS 


Case Temperature (Tc) Under Bias 


PAG y's. 0 now>ndp is sa seth ares 0°C to + 85°C 

PAS icc aotine tal Fah ca cote ee 0°C to + 85°C 
Storage Temperature .......... —65°C to + 140°C 
Voltage on any Pin with 

Respect to Ground ............... —4¥ to +7V 
Power Dissipation..................0000- 330 mW 


PACKAGE THERMAL 
SPECIFICATIONS 


eae Thermal Resistance 
rameter 
PLcc | PDIP | 


@Junction-to-Case §| 16C°/Watt | 36 C°/Watt 
éJunction-to-Ambient | 36 C°/Watt | 96 C°/Watt 


D.C. CHARACTERISTICS 
Ta = 0°C to 70°C, Voc = 5V +10%; Ico = 60 MA 


Input Low Voltage (TTL) 


Output Low Voltage (TTL) 


*WARNING: Stressing the device beyond the “Absolute 
Maximum Ratings” may cause permanent damage. 
These are stress ratings only. Operation beyond the 
“Operating Conditions” is not recommended and ex- 
tended exposure beyond the “Operating Conditions” 
may affect device reliability. 


Test Conditions 


lo. = 2.0mA 


| Symbol _ Min [Units 

| =05 ola le EG FS 
/Vin | InputHigh Voltage) | 20 | Voce os | ov | 
alee pV | t= 20mA 


Output High Voltage (TTL) 


oa lon = 400 HA 


Capacitance of Input Buffer Pe he ae ene FC = 1 MHz 


NOTES: 


Capacitance of Input/Output Buffer ae ee ae eS FC = 1 MHz 


loc Power Supply Current 60 mA Active | 
7 mA Power Down 


1. DO-—D15 capacitance is 20 pF-125 pF. All other pins capacitance is 20 pF—50 pF. 
2. RTS/TENA lop is 2.4 mA in Foreign ESI mode, CTS/LPBK Ioy is 2.4 mA when LPBK is asserted and Ryss = 2.2K. 


3. All currents without loading. 


4. Power down mode—all inputs at idle level except CLK input. 
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SYSTEM INTERFACE A.C. TIMINGS System Clock Timing 


A.C. Timings Test Waveform 


The measurements should be done at: 


1.5 TEST POINTS 1.5 


290411-10 
A.C. testing inputs are driven at 2.4V for a logic ‘1” 
and 0.45V for a logic “0”. Timing measurements are 
made at 1.5V for both a logic “1” and “0”. 
Rise and fall time of inputs and outputs signals are 
measured between 0.8V and 2V respectively. 


0.45 


290411-11 
For CLK: t3 and t2 are 20 ns minimum @ 20 MHz. 


Reset Timing Diagram 


Reset Timing 


DRQO, DRQ1, INT 
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Going Active from CLK 
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Going Inactive 


cso \ / 


DO - D7 X Acknowsence 


WR 
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Write/Read Timing Diagrams 


Write Timing 
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Read Timing 
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DRQ, EOP Timing Diagrams 


DMA REQUEST 


Going Active 


DRQO, DRQ1 


Going Inactive Relative to Clock 


DRQO, DRQ1 


Going Inactive Relative to WR, R 


DACKO, DACK 1 \ / 


to3 


DRQO, DRQ1 


hos 
DRQO, DRQ1 
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DRQ, EOP Timing Diagrams (Continued) 


DMA Acknowledge Inactive Timing 


DACKO, DACK1 


DRQO, DRQ1 
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EOP Timing 


DACKO, DACK 1 
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SYSTEM INTERFACE TIMING CHARACTERISTIC VALUES 
C1 on all outputs is 20 pF-125 pF for DO-D15 and 20 pF-—50 pF for other pins. 


[symbot_ | ___Parameter———[ Min [Max [Unite | Now 


a 

CLK Cycle Period (20 MHz) 1000 

Pe ee ea 
CLK Low Time (20 MHz) 

a 

t8a CLK High Time (20 MHz) 

Mo, ee. 

owes 7 es 

P16 | ResetActivetoCiockHigh | 16 

(a _| semmemaes [TS 
CTRL Inact aft Reset (20 MHz) 100 

| 10 | CLK Highto interrupt Active | 

Pit | WRidletointeruptidie | 


WR Idle to Interrupt Active Fea a 45 
WRITE PARAMETERS 


t12 CSO, CS1, DACKO, or DACK1 
Setup to WR Low 
t13 WR Pulse Width (16 MHz) 
ti3a WR Pulse Width (20 MHz) 
f- ist: 


B.S 
on 


on 


Data Setup to WR High 
Data Hold after WR High 


t96 CTRL/CTRL Inactive (16 MHz) 55 
t96a CTRL/CTRL Inactive (20 MHz) 45 
READ PARAMETERS 
t17 CSO, CS1, DACKO or DACK1 
Setup to RD Low 
t18 RD Pulse Width (16 MHz) 55 
t18a RD Pulse Width (20 MHz) 45 3 
t19 CSO, CS1, DACKO or DACK1 
Hold after RD High 


1-69 
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SYSTEM INTERFACE TIMING CHARACTERISTIC VALUES (Continued) 
C1 on all outputs is 20 pF-125 pF for DO-D15 and 20 pF-—50 pF for other pins. : 


| Symbol | Parameter | Min. || Max | Units | Note 


READ PARAMETERS (Continued) 


t20 RD Low to Data Valid (16 MHz) 
t20a RD Low to Data Valid (20 MHz) 


Data Float after RD High 


DMA PARAMETERS 


| 122. | CLK Lowto DRQO/1 Active 
WR/RD Low to DRQ0/1 Inactive 


t104 WR/RFD High to DRQ0O/1 Inactive, 
NOK TCI Signal 


ES onan 

Seis Res io eae 
WR or RD Low to EOP Active (puerta cue ee ae, nel Sar rns 

ee tone tae 


EOP Float after DACKO or 
DACK1 Going Inactive 
~ t108 CLK Low to DRQO or DRQ1 Inactive 


THROTTLE PARAMETERS 


DACK High to DRQ Reassertion 1*t1 ee ee eae oe eee 


NOTES: 

. 0.8V to 2.0V. 

. 2.0V to 0.8V. 

. TO guarantee recognition at next clock. 

. Measured at 1.5V. 

60 ns with up to 200 pF load (NMOS compatible). 

Open collector IO pin. 

. Valid for ABORT only. 

. None of the A.C. parameters related to the CLK out pin. 

. For Command to Command WR minimum is 9 t1 + t96. 
For WR to RD, minimum is 3 ti + t96. 
For CS0/1 WR to CSO/1 WR, minimum is 9 t1 + t96. 
For CS0/1 RD to CS0/1 WR, minimum is 3 t1 + t96. 
For DMA access to CS0/1# access, minimum is 2 t1. 
For CS0/1 access to DMA access, minimum is 2 t1. 
For Status 2 to 3 RD to RD access, minimum is 2 ti + t96. 
Maximum DMA rate is 1 Transfer for each 2 t1. 
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SERIAL INTERFACE A.C. TIMINGS 


Clock Timing 


Serial Input Clock Timing 


Te 4 
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NOTES: 
High level may vary with Vcc. A tolerance of +100 PPM is required for Ethernet only. The 82593 can operate with the 
82501 RXC and TXC and the SIA TXC and RXC parameters at 10 MHz as described in their respective data sheet. 
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- Transmit Data Timing Diagrams—82C501 Mode 


Transmit Data Waveforms 
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Receive Data Timing Diagrams—82C501 Mode 


Receive Data Waveforms 
te6 tes ‘so 


te9 
tg0 to 
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Receive Data Waveforms—Last Bit 


290411-29 
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Receive Data Timing Diagrams—Foreign ESI Mode 


Receive Data Waveforms 
tg6 


290411-30 


Receive Data Waveforms—Last Bit 


RXD test sit \ / 
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Interframe Spacing Timings 


Receive to Receive Waveforms 


ara i 


tg9 
Re Peet SNPS AS ES AS VS 


tog 
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Transmit to Transmit and Receive Waveforms 
RXD VCC CECE, 


ORS & RTS. 
ORS 


RTS 
290411-33 


External Loopback Timings 


ELPBCK Pin Waveforms 
TXC 


CTS/ELPBCK 
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SERIAL A.C. TIMING CHARACTERISTIC VALUES 


[eo | OTe i 

[et [ Teo RtsoTine 

[wo [ TkCrentme SYS 
TC High Ti — 
Low i 


161 
/t63. |: TXC High Time 


TRANSMIT DATA PARAMETERS 


TXD Rise Time 


in 
© 


TXD Fall time 
TXC Low to TXD Valid 


iso TI ire us 

i pon of AD. 

ae 

Ganeteemareg |p 
(At The Transmission End) 

ee 

See ee 


t67 
t94 


t94a TXC Low to TXD High 
(At The Transmission End) 
t67a TXC Low to TXD Valid 
TX Hold after TXC Low 


RTS, CTS PARAMETERS 
t72 TXC Low to RTS Low 
Time to Activate RTS 
t73 CTS Low to TXC Low 
CTS Setup Time 
TS 


t73a Low to TXC Low 


oe 


E 


Q 


TS Setup Time 


t74 TXC Low to RTS High 


eke oe 

t75 TXC Low to CTS Invalid un me 
CTS Hold Time 

aes a 

Ses Ge 


t75b CTS High to TXC Low 
CTS Setup Time to Stop Trans. 
t72a_ TXC Low to TENA High Time to 
Activate TENA 


t74a TXC Low to TENA Low 


t75a TXC Low to CTS Invalid 
CTS Hold Time 


TENA Hold after TXC Low 
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SERIAL A.C. TIMING CHARACTERISTIC VALUES (Continued) 


Symes | rameter 


CRS, CDT PARAMETERS 


¥T, Low to TXC High 
External Coll. Detect Setup Time 


t 
t 
t 


D 
DT Low to Jam Start 


C X 
TXC High to CDT Inactive 
CDT Hold Time 
C 
t77a CLSN High to TXC High 
External Coll 
R 


t79a CLSN High to Jam Start 
Jamming Period 


CRS Low to TXC High 
Carrier Sense Setup Time 


77 
78 
79 
81 


t 


t78a TXC High to CLSN Inactive 
CLSN Hold time 


TXC High to CRS Inactive 
CRS Hold Time 

t81a RENA High to TXC High 
Carrier Sense Setup time 
TXC High to RENA Inactive 
RENA Hold Time 


CRS High to Jamming Start 
(Internal Collision Detect) 


184 CRS High to RXC High 
| CRS Inactive Setup Time 
FIXC High to CRS High 
CRS Inactive Hold Time 
t84a RENA Low to RXC High 
RENA Inactive Setup Time 
t85a -RXC High to RENA Low 
RENA Inactive Hold Time 
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SERIAL A.C. TIMING CHARACTERISTIC VALUES (Continued) 
soot | ee eee | Se ee 


RKC Ripe Time vs ees] | Be diese) bh ah mrt fa BY 
Br ot oe A FL 2 


6 
RXC Fall time 
| tao | RXCLowTime 
RECEIVE DATA PARAMETERS 
wo | PxDSeup Tine [18 
SOMES Tt SR TR SE 
[1806 | RSet Tipe te | ea ae ad 
| tata | RXHoldTime | 10 
OS Ls 
a i ee 
EXTERNAL LOOP BACK PIN PARAMETERS 
| ti09 | TXC/LowtoELPBCK Valid | 
| ti10 | TXC/LowtoELPBCK Float | 


Inter Frame Delay eee 
CRS/RENA to SFD Min 11*T60 


1. MOS levels. 
2. CTS and LPBK timings are independent of the polarity of these signals. 
4.1 TTL load + 50 pF. 
5.1 TTL load + 100 pF. 
7. Abnormal end to transmission: CTS expires before RTS. 
8. Normal end to transmission. 
9. Programmable value: 
For non-Foreign Mode: t76 = Nifs x t60 (ns) 
For Foreign Mode: t76 = (Nifs + 1) x t60(ns) 
Nifs—the IFS configuration value. 
10. Programmable value: 
t79 = Nea¢ x t60 + (12 to 15) x t60 (ns) (if collision occurs after preamble) 
Neg—the collision detect filter configuration value. 
11. t80 = 32 x t60 
12. Programmable value: 
t83 = Noof x t60 + (12 to 15) x t60 
14. To guarantee recognition on the next clock. 
15. For 10 Mb/s SIA, TxC and RxC are both 10 MHz. 
ESI—I: INTEL 82C501 
A: AMD 7992B (Foreign Mode) 
B: Applies to both 
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ISA/PCMCIA HIGH INTEGRATION 

| ETHERNET CONTROLLER 
= Optimal Integration for Lowest Cost m Ease of Use 


Solution — Design Time Reduced by High 


Integration 


— Glueless 8-Bit/16-Bit ISA/PCMCIA 2.0 


Bus Interface 

— Provides Fully 802.3 Compliant AUI 
and TPE Serial Interface 

— Local DRAM Support up to 
64 Kbytes 

— FLASH/EPROM Boot Support 

— Hardware and Software Portable 
between Motherboard, Adapter, and 
PCMCIA IO Card Solution 


High Performance Networking 

Functions 

— 16-Bit IO Accesses to Local DRAM 
with Zero Added Wait-States 

— Ring Buffer Structure for Continuous 
Frame Reception and Transmit 
Chaining 

— Automatic Retransmission on 
Collision 

— Automatically Corrects TPE Polarity 
Switching Problems 


Low Power CHMOS IV Technology 


— EEPROM Interface to Support 
Jumperless Design 


— Software Structures Optimized to 


Reduce Processing Steps 

— Automatically Maps into Unused PC 
IO Location to Help Eliminate LAN 
Setup Problems 

— All Software Structures Contained in 
One 16-Byte |O Space 

— Automatic or Manual Switching 
between TPE and AUI Ports 
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1.0 INTRODUCTION 


1.1 82595 Overview 


The 82595 is a highly integrated LAN controller 
which provides a cost effective LAN solution for ISA 
compatible Personal Computer (PC) motherboards 
(both desktop and portable), add-on ISA adapter 
boards, and PCMCIA IO cards. The 82595 integrates 
all of the major functions of a buffered LAN solution 
into one chip with the exception of the local buffer 
memory. which is implemented by adding one DRAM 
component to the LAN solution. The 82595’s bus 
interface is a glueless attachment to either an ISA or 
PCMCIA version 2.0 bus. Its serial interface provides 
a Twisted Pair Ethernet (TPE) and an Attachment 
Unit Interface (AUI) connection. By integrating the 
majority of the LAN solution functions into one cost 
effective component, production cost savings can 
be achieved as well as significantly decreasing the 
design time for a solution. This level of integration 
also allows an 82595 solution to be ported between 
different applications (PC motherboards, adapters, 
and PCMCIA IO cards), while maintaining a compati- 
ble hardware and software base. This results in fur- 
ther savings in both hardware and software develop- 
ment costs for manufacturers expanding into differ- 
ent applications i.e., an ISA adapter vendor moving 
into producing PCMCIA IO cards, etc. 


The 82595’s software interface is optimized to re- 
duce the number of processing steps that are re- 
quired to interface to the 82595 solution. The 
82595's initialization and control registers are direct- 
ly addressable within one 16 byte IO address block. 
The 82595 can automatically resolve any conflicts to 
an IO block by moving its |O offset to an unused 
location in the case that a conflict occurs. The 
82595’s local memory is arranged in a simple ring 
buffer structure for efficient transfer of transmit and 
receive packets. The local memory, up to 64 Kbytes 
of DRAM, resides as an IO port in the host system’s 
1O map. The 82595 provides direct control over the 
local DRAM, including refresh. The 82595 performs 
a prefetch to the DRAM memory allowing CPU IO 
cycles to this data with no added wait-states. The 
82595 also provides an interface to up to 
256 Kbytes of FLASH or EPROM memory. An inter- 
face to an EEPROM, which holds solution configura- 
tion values and also can contain the Node ID, allows 
for the implementation of a “‘jumperless”’ design. 
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The 82595’s packaging and power management 
features are designed to consume minimal board 
real estate and system power. This is required for 
applications such as portable PC motherboard de- 
signs and PCMCIA IO cards which require a solution 
with very low real estate and power consumption. 
The 82595 package is a 144-lead tQFP (thin Quad 
Flat Pack). Its dimensions are 20mm by 20mm, and 
1.7mm in height (roughly the same area as a US 
Nickel, and the same height as a US Dime). The 
82595 contains two power down modes; an SL com- 
patible power down mode which utilizes the SL 
SMOUT input, and a POWER DOWN command for 
non-SL systems. 


1.2 Compliance to Industry Standards 


The 82595 has two interfaces; the host system inter- 
face, which is an ISA or PCMCIA bus interface, and 
the serial, or network interface. Both interfaces have 
been standardized by the IEEE. 


1.2.1 BUS INTERFACE—ISA IEEE P996/ 
PCMCIA 2.0 


The 82595 implements the full ISA bus interface. It 
is compatible with the IEEE spec P996. The 82595 
also interfaces to ISA bus implementations that devi- 
ate from the IEEE spec by requiring early assertion 
of the IOCHRDY signal and alternate host address 
decode timing. This alternate timing can be config- 
ured in the 82595 after a software test which is run 
at initialization time. The 82595 can also be config- 
ured for a PCMCIA bus interface depending on the 
state of the PCMCIA/ISA input pin. In this case the 
82595 implements the complete PCMCIA interface, 
compatible to the PCMCIA revision 2.0 specification. 


1.2.2 ETHERNET/TWISTED PAIR ETHERNET 
INTERFACE—IEEE 802.3 SPECIFICATION 


The 82595’s serial interface provides either an AUI 
port interface or a Twisted Pair Ethernet (TPE) inter- 
face. The AUI port can be connected to an Ethernet 
Transceiver cable drop providing a fully compliant 
IEEE 802.3 AUI interface. The TPE port provides a 
fully compliant IEEE 10BASE-T interface. The 82595 
can automatically switch to whichever port (TPE or 
AUlI) is active. 
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2.0 82595 PIN DEFINITIONS 
2.1 ISA Bus interface 


The ISA bus interface consists of three sections: an Address Bus, a Data Bus, and a Control section. 


ADDRESS BUS: These pins provide address decoding for up to 1 note of 
address. 


ADDRESS BUS: These pins provide address decoding between the 
16 Kbyte and 1 Mbyte memory space. This allows for decoding of a Boot 
EPROM or a FLASH in 16K increments. 


DATA BUS: This is the data interface between the 82595 and the host 
system. This data is buffered by one (8-bit design) or two (16-bit design) 
transceivers. The 82595’s data lines should always be connected to the B 
side of the data bus transceiver. 


ADDRESS ENABLE: Active high signal, indicates a DMA cycle is active. 


BUFFERED ADDRESS LATCH ENABLE: Falling edge used to latch a 
valid system address. 


MEMORY READ for system memory accesses below 1 Mbyte. Active low. 


MEMORY WRITE for system memory accesses below 1 Mbyte. Active 
low. 


MEMORY READ for system memory accesses above or below 1 Mbyte. 
Active low. This pin also determines if the 82595 is operating in an 8- or 
16-bit system. For 16-bit systems, it should always be connected. 


MEMORY WRITE for system memory accesses above or below 1 Mbyte. 
Active low. 


10 READ: Active low. 
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2.1 ISA Bus Interface (Continued) 


En | type Name and Function 


(ere 10 WRITE: Active low. 

10 CHIP SELECT 16: Active low, open drain output which indicates that 
an IO cycle access to the 82595 solution is 16-bit wide. Driven for |O 
cycles to the local memory or to the 82595. 

lOCHRDY 10 CHANNEL READY: Active high, open drain output. When driven low, it 
extends host cycles to the 82595 solution. 

SBHE SYSTEM BUS HIGH ENABLE: Active low input indicates a data transfer 
on the high byte (D8-D15) of the system bus (a 16-bit transfer). 
82595 INTERRUPT 0-4: One of these five pins is selected to be active at 


a time (the other four are in Hi-Z state) by configuration. These active high 
outputs serve as interrupts to the host system. 


RESET DRV en ee RESET DRIVE: Active high reset signal. 


2.2 PCMCIA Bus Interface 


The PCMCIA bus interface consists of three sections: an Address Bus, a Data Bus, and a Control section. 


DATA BUS: This is the data interface between the 82595 and the host system. 
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2.2 PCMCIA Bus interface (Continued) 


Type Name and Function 


TORS _| 16 | 


10 IS 16: Active low output which indicates that an |O cycle access to the 
82595 solution is 16-bit wide. IOIS16 should be asserted prior to Card Enable 
or CMD (IORD or IOWR) assertion. 


37 WAIT: Active low output when driven low, extends host cycles to the 82595 


TREQ =| 26 | 82595 INTERRUPT: Active low output. 
RESET a RESET: Active high reset signal. 


Card Enable 1 and Card Enable 2 are active low signals driven by the host. 
These signals provide a card select based on an address decode (decode 
done by the host) and also byte lane enables. When both CE1 and CE2 are 
high, no host accesses are made to the card. If CE1 is low (active) and CE2 is 
high (inactive), the device operates in byte access mode with valid data being 
driven on DO-—D7 and AO determines the selection of an odd or even byte. 
When both CE1 and CE2 are low, a word access is taking place. In this case 
AO is ignored, and the data is transferred on DO—D15. Odd-byte-only accesses 
can occur when CE1 is high and CE2 is low. In this case the data is driven on 
D8-D15 and AO is ignored. See Section 4.9 for a summary of the PCMCIA 
decode functions. 


REG is an active low input used to determine whether a host access is to 
Attribute memory (the 1st 1K of FLASH or CONF Regs) or to Common 
memory (FLASH above 1K). If REG is low the access is to Attribute memory, if 
REG is high the access is to Common memory. REG is also asserted low for 
all accesses to the 82595’s IO Registers (including the access to the local 
DRAM via the 82595’s Local Memory IO Port). See Section 4.9 for a summary 
of the PCMCIA decode functions. 


EVENT is an active low output which, when enabled, will be asserted 
whenever a frame has been received by the 82595. This allows the 82595 to 
“wake up” a system which has powered down (with the exception of powering 
down the LAN). This output will remain asserted until the 82595’s RCV 
Interrupt (for the frame which woke up the system) has been acknowledged. 
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MADDRO 
MADDR1 
MADDR2 
MADDR3 
MADDR4 
MADDR5 
MADDR6 
MADDR7 
MADDR8 


MDATAO 
MDATA1 
MDATA2 
MDATA3 


FADDR14 
FADDR15 
FADDR16 
FADDR17 
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LOCAL MEMORY ADDRESS (MADDRO-MADDR8): These outputs 
contain the multiplexed address for the local DRAM. 


LOCAL DATA BUS (MDATA0-MDATAS): The four !/O signals, 
comprising the local data bus, are used to read or write data to or from 
the 4-bit wide DRAM. These signals also provide the lower 4 bits of data 
for accesses to an 8-bit FLASH/EPROM or IA PROM if these 
components are used. 


FLASH ADDRESS 14-17 : These pins control the FLASH addressing 
from 16K to 256K to allow paging of the FLASH in 16K spaces. These 
addresses are under direct control of the FLASH PAGING configuration 
register. 


NOTE: ISA Bus I/F Only 


FL/IADATA4 Provides the upper 4 bits of an 8 bit data path for both the Boot EPROM/ 
FL/IADATA5 FLASH and IA PROM, for CPU accesses. 


FL/IADATA6 
FL/IADATA7 


EEPROMCS EEPROM CS: Active high signal. If no EEPROM is connected, this pin 
should be connected to Vcc. In this case it will function as an input to the 
82595 to indicate no EEPROM is connected. 


EEPROMSK EEPROM SHIFT CLOCK: This output is used to shift data into and out of 
the serial EEPROM. 


EEPROM DATA OUT 
EEPROM DATA IN 
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2.4 Miscellaneous Control 


DIRECTION LOW: Controls the direction of the low byte data bus 
transceiver. The direction defaults to always point in from the ISA bus to 
the 82595 (DIRL = 1). This direction is turned around (82595 out to ISA 
bus, DIRL = 0) only in the case of a read access to the 82595 based 
solution. 


DIRECTION HIGH: Controls the direction of the high byte data bus 
transceiver. The direction defaults to always point in from the ISA bus to 
the 82595 (DIRH = 1). This direction is turned around (82595 out to ISA 
bus, DIRH = 0) only in the case of a read access to the 82595 based 
solution. This signal is active for 16-bit accesses only. 


This active LOW signal, when asserted, places the 82595 into a Power 
Down mode. The 82595 will remain in power down mode until SMOUT is 
unasserted. If this line is unconnected to SMOUT from the system bus, it 
can be used as an active low output which, when a POWER DOWN 
command is issued to the 82595, can be used to power down other 
external components (this output function is enabled by oomiaurston): 


JUMPER input for selecting between 7 IO spaces (also selects whether 
the IO location should be read from the EEPROM). These pins should be 
connected to either Vcc or GND. The 82595 reads the Jumper block 
during its initialization sequence. 


JO J1 J2 IO Address 
GND GND GND _ Address Contained in EEPROM 
Vcc GND GND-— 2A0h 
GND Voc GND-=— 280h 
Voc Vcc GND 340h 
GND GND Vcc = 300h 
Vcc GND Vcc 360h 
GND Vcc Voc  350h 
Voc Voc Vcc  330h 


Name and Function 


orf aA TNTDATAGUT ea 
Tee [ 1 | vtactestmoveseuecT———SSOSC—=~—“~S~S~S~—~S~S 
ol lee el 

Ci nena Se ee 
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symbol | fin Type Name and Function 
TRMT 110 Positive side of the differential output driver pair that drives 10 Mb/s 
Manchester Encoded data on the TRMT pair of the AUI cable (Data Out A). 
Negative side of the differential output driver pair that drives 10 Mb/s 
Manchester Encoded data on the TRMT pair of the AUI cable (Data Out B). 


The positive input to a differential amplifier connected to the RCV pair of the 
AUI cable (Data In A). It is driven with 10 Mb/s Manchester Encoded data. 


RCV 104 The negative input to a differential amplifier connected to the RCV pair of the 
AUI cable (Data In B). It is driven with 10 Mb/s Manchester Encoded data. 


The positive input to a differential amplifier connected to the CLSN pair of the 

AUI cable (Collision In A). 

The negative input to a differential amplifier connected to the CLSN pair of the 
AUI cable (Collision In B). 


TRANSMIT DATA HIGH: Active high Manchester Encoded data to be 
transmitted onto the twisted pair. This signal is used in conjunction with TDL, 
TDH, and TDL to generate the pre-conditioned twisted pair output waveform. 


TRANSMIT DATA LOW: Twisted Pair Output Driver. Active high Manchester 
Encoded data with embedded pre-distortion information to be transmitted onto 
the twisted pair. This signal is used in conjunction with TDH, TDH, and TDL to 

generate the pre-conditioned twisted pair output waveform. 


TRANSMIT DATA HIGH INVERT: Twisted Pair Output Driver. Active low 
Manchester Encoded data to be transmitted onto the twisted pair. This signal 
is used in conjunction with TDL, TDH, and TDL to generate the pre- 

conditioned twisted pair output waveform. 


TRANSMIT DATA LOW INVERT: Twisted Pair Output Driver. Active low 
Manchester Encoded data with embedded pre-distortion information to be 

transmitted onto the twisted pair. This signal is used in conjunction with TDL, 
TDH, and TDH to generate the pre-conditioned twisted pair output waveform. 


re Sa Active high Manchester Encoded data received from the twisted pair. 
ae eae Active low Manchester Encoded data received from the twisted pair. 


X1 115 20 MHz CRYSTAL INPUT: This pin can be driven with an external MOS level 
clock when X2 is left floating. This input provides the timing for all of the 82595 
functional blocks. 

X2 116 20 MHz CRYSTAL OUTPUT: If X1 is driven with an external MOS level clock, 
X2 should be left floating. 
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2.6 Serial Interface (Continued) 


AU! LED/BNC DIS AUI LED INDICATOR: This output, when the 82595 is used for as a 
TPE/AUI solution, will turn on an LED when the 82595 is actively 
interfaced to its AUI serial port. When the 82595 is used as a BNC/ 
AUI solution, this output becomes the BNC DIS output, which can 
or when the 82595 is actively interfaced to an AUI port. The 


be used to power down the BNC Transceiver section (the 
Transceiver and the DC to DC Converter) of the solution when the 
BNC port is unconnected. 

LILED LINK INTEGRITY LED: Normally on (low) ouput which indicates a 
good link integrity status when the 82595 is connected to an active 
minimum off time is 100 ms. 

ACTLED LINK ACTIVITY LED: Normally off (high) output turns on to indicate 
activity for transmission, reception, or collision. Flashes at a rate 
dependent on the level of activity on the link. 

POLED POLARITY LED: If the 82595 detects that the receive TPE wires 
are reversed, POLED will turn on (low) to indicate the fault. POLED 
remains on even if automatic polarity correction is enabled, and the 

2.7 Power and Ground 


TPE port. This output will remain on when the Link Integrity function 
82595 has automatically corrected for the reversed wires. 
POWER: + 5V.+5%. 


has been disabled. It turns off (driven high) when Link Integrity fails, 


: a 
23, 25, 
35, 38, 
41, 44, 
51, 61, 
87, 89, 
95, 109, 
117, 119, 


125, 136, 
142 


am t GROUND: OV. 

10, 24, 33, 
34, 36, 39, 

43, 50 60, 
72, 88, 90, 

96, 108, 

114, 118, 

124, 131, 

138, 140, 

144 
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2.8 82595 Pin Summary 
ISA/PCMCIA Bus Interface 


MUXed PCMCIA| Pin 
oh st Pin Name Type 


P-Down 
State 


Inactive 
Inactive 
Inactive/Act(1) 
Inactive/Act(1) 
Inactive 

TS 

Inactive 
Inactive 
Inactive 
Inactive/Act(1) 


Inactive/TS 
Inactive/Act(1) 
Inactive 
Inactive . 


NOTE: 
1. For hardware powerdown using SMOUT, these pins will 
be inactive. For software powerdown, these pins remain 
active. 


Local Memory Interface 


i Shave MUXed P-Down 
Pin Name es State 


MADDRO-3 (Out) | FADDR14-17 (Out) 


MADDR4 (Out) FOE (Out) 
MADDR85-8 (Out) | FL/IADATA4—7 (in) 
MDATAO (I/O) EEPROMSK (Out) 
MDATAY1 (I/O) EEPROMDO (in) 


MDATA2 (I/O) 
MDATAS (I/O) 
WE (Out) 

RAS (Out) 
CAS (Out) 
BOOTCS (Out) 


EEPROMDI (Out) 


FWE (Out) 


IAPROMCS (Out) 
EEPROMCS (I/O) 


Legend: 

TS—TriState. 

OD—Open Drain. 

2S—Two State, will be found in either a 1 or 0 logic level. 
Ana—Analog pin {all serial interface signals). 

Act—Input buffer is active during Power Down. 

In Act—Input buffer is inactive during Power Down. 
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Miscellaneous Control 


pir Mame MUXed P-Down 
Pin Name Typ State 


DIRL (Out) 

DIRH (Out) 
JO-J2 (In) 
SMOUT (1/0) 
PCMCIA/ISA (In) 


ACT/TS 
ACT 


JTAG Control 


Pin Name MUXed Pin P-Down 
Pin Name Type State 


- od 


TCK (In) 
Serial Interface 


TDI (In) 
TDO (Out) 
Se 
Pin Name Ty State 
TRMT (Out) 
TRMT (Out) 
RCV (In) 
RCV (in) 
CLSN (In) 
CLSN (In) 
TDH (Out) 
TDL (Out) 
TDH (Out) 
TDL (Out) 
RD (In) 
RD (In) 
X1 (In) 
X2 (Out) 
LILED (Out) 
POLED (Out) 
ACTLED (Out) 
AUILED (Out) 


BNC DIS (Out) 


PU—Output in inactive state with weak internal Pullup during Power Down. 
PD—Output in inactive state with weak internal Pulldown during Power Down. 
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3.0 82595 INTERNAL 
ARCHITECTURE OVERVIEW 


Figure 1 shows a high level block diagram of the 
82595. The 82595 is divided into four main subsec- 
tions; a system interface, a local memory subsystem 
interface, a CSMA/CD unit, and a serial interface. 


3.1 System Interface Overview 


The 82595’s system interface subsection includes a 
glueless ISA or PCMCIA bus interface (selectable by 
strapping), and the 82595’s IO registers (including 
the 82595’s command, status, and Data In/Out reg- 
isters). The system interface block also interfaces 
with the 82595’s local memory interface subsystem 
and CSMA/CD subsystem. 


The bus interface logic provides the control, ad- 
dress, and data interface to either an ISA compatible 
or a PCMCIA revision 2.0 bus. The 82595 decodes 
up to 1M of memory address space within 16K block 
increments (AO-9, A14-—19). It decodes IO access- 
es throughout the 1 Kbyte PC IO address range. The 
82595 data bus interface provides either an 8- or 16- 
bit interface to the host system’s data bus. The con- 
trol interface provides complete handshaking inter- 
face with the system bus to enable transfer of data 
between the 82595 solution and the host system. 


This logic also controls the direction of the Data Bus 


transceivers. 


The 82595’s IO registers provide 3 banks of directly 
addressable registers which are used as the control 
and data interface to the 82595. There are 16 IO 
registers per bank, with only one bank enabled at a 
time. This allows the complete 82595 software inter- 
face to be contained in one 16-byte IO space. The 
base address of this |O space is selectable via either 
software (which can be stored in a serial EEPROM 
interfaced to the 82595), or by strapping the 82595 
lO Jumper block (JO-J2). The 82595 can also de- 
tect conflicts to its base |O space, and automatically 
resolve these conflicts by mapping itself into an un- 
used IO space. Included in the 82595 IO register set 
are the Command Register, the Status Register, and 
the Local Memory IO Port register which provides 
the data interface to the local DRAM buffer con- 
tained in an 82595 solution. Functions such as |O 
window mapping, Interrupt enable, RCV and XMT 
buffer initialization, etc. are also configured and con- 
trolled through the IO registers. 


3.2 Local Memory Interface 


The 82595’s local memory interface includes a DMA 
unit which controls data transfers to or from the 
82595 solutions local DRAM, control for access to 
an |A PROM and a Boot EPROM/FLASH, and an 
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interface to a serial EEPROM. The local memory in- 


terface subsection also arbitrates accesses to the 
local memory by the host CPU and the 82595. 


Data transfers between the 82595 and the local 
DRAM are always through the 82595’s Local Memo- 
ry lO Port. This allows the entire DRAM memory (up 
to 64 Kbytes) to be mapped into one IO location in 
the host systems |O map. The CPU always access- 
es this port for Receive or Transmit data transfers, 
while the 82595 automatically increments the ad- 
dress to the DRAM after each CPU access. The 
DRAMs data path is a 4-bit interface (typically 64K 
by 4-bits wide, or 256K by 4-bits wide) to allow for 
the lowest possible solution cost. The 82595 imple- 
ments a prefetch mechanism to the local DRAM so 
that the data is always available to the CPU as either 
an 8- or 16-bit word. In the case of the CPU reading 
from the DRAM, the 82595 reads the next four 4-bit 
nibbles from the DRAM between CPU cycles so that 
the data is always available as a word in the 82595’s 
Local Memory IO Port register. In the case of the 
CPU writing to the DRAM, the data is written into the 
82595’s Local Memory IO Port and then transfered 
to the DRAM by the 82595 between CPU cycles. 
This prefetch mechanism of the 82595 allows for |O 
reads and writes to the local memory to be per- 
formed with no additional wait-states (3 clocks per 
data transfer cycle). 


The DMA unit provides addressing and control to 
move RCV or XMT data between the 82595 and the 
local DRAM. For transmission, the CPU is required 
only to copy the data to the local memory, initialize 
the 82595’s DMA Current Address Register (CAR) 
to point to the beginning of the frame, and issue a 
Transmit command to the 82595. The DMA unit fa- 
cilitates the transfers from the local memory to the 
82595 as transmission takes place. The DMA unit 
will reset upon collision during a transmission, en- 
abling automatic retransmission of the transmit 
frame. During reception, the DMA unit implements a 
recyclable ring buffer structure which can receive 
continuous back to back frames without CPU inter- 
vention on a per frame basis. 


The 82595 provides address decoding and control 
to allow access to an external Boot EPROM/FLASH 
or an |A PROM if these components are utilized in a 
82595 design. The 82595 also provides a complete 
interface to a serial EEPROM. The EEPROM is used 
to store configuration information such as |O Map- 
ping Window, Interrupt line selection, etc. The 
EEPROM can be used to replace jumper blocks 
which previously contained this information. 


The 82595 arbitrates accesses to the local memory 
subsystem by the CPU and the 82595. The arbitra- 
tion unit will hold off a 82595 DMA cycle to the local 
memory if a CPU cycle is already in progress. Like- 
wise, it will hold off the CPU if a 82595 cycle is al- 


PRELIMINARY i 


intel. 


ready in progress. The cycle which is held off will be 
completed on termination of the preceding cycle. 


3.3 CSMA/CD Unit 


The CSMA/CD unit implements the IEEE 802.3 
CSMA/CD protocol. It performs such functions as 
transmission deferral to link traffic, interframe spac- 
ing, exponential backoff for collision handling, ad- 
dress recognition, etc. The CSMA/CD unit serves as 
the interface between the local memory and the Se- 
rial interface. It serializes data transferred from the 
local memory before it is passed to the serial inter- 
face unit for transmission. During frame reception, it 
converts the serial data received from the serial in- 
terface to a byte format before it is transferred to the 
local memory. The CSMA/CD unit strips framing pa- 
rameters such as the Preamble and SFD fields be- 
fore the frame is passed to memory for reception. 
For transmission, the CSMA/CD unit builds the 
frame format before the frame is passed to the serial 
interface for transmission. 


3.4 Serial Interface 


The 82595’s serial interface provides either an AUI 
port interface or a Twisted Pair Ethernet (TPE) inter- 
face. The AUI port can be connected to an Ethernet 
Transceiver cable drop to provide a fully compliant 
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IEEE 802.3 AUI interface. The AUI port can also be 
interfaced to a transceiver device to provide a fully 
compliant IEEE 802.3 10BASE2 (Cheapernet) inter- 
face. The TPE port provides a fully compliant 
10BASE-T interface. The 82595 automatically en- 
ables either the AUI or TPE interface depending on 
which medium is connected to the chip. This auto- 
matic selection can be overridden by software con- 
figuration. 


4.0 ACCESSING THE 82595 


All accesses to the 82595 are made through one of 
three banks of IO registers. Each bank contains 16 
registers. Each register in a bank is directly accessa- 
ble via addressing. Through the use of bank switch- 
ing, the 82595 utilizes only 16 IO locations in the 
host system’s |O map to access each of its regis- 
ters. The different banks are accessed by setting the 
POINTER field in the 82595 Command Register to 
select each bank. The Command Register is Regis- 
ter 0 for each bank. 


4.1 82595 Register Map 
The 82595 registers are contained in three banks of 


16 IO registers per bank. These three banks are 
shown in the following three pages. 
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4.1.1 10 BANK 0 


The format for |O Bank 0 is shown below. 


7 6 


5 
POINTER ABORT 
RCV EXEC EXEC XS RX RX STP 
States States INT INT INT INT Reg 1 


ID REGISTER 
(Counter) 1 (Auto En) 0 


4 
0 0 Base/ 0 EXEC TX RX RX STP 
Resvrd Resvrd Cur Resvrd Mask Mask Mask Mask | Reg3 
RCV CAR/BAR 
(Low) Reg 4 
RCV CAR/BAR 
(High) Reg 5 


° RCV STOP REG 
(Low) Reg 6 


RCV STOP REG 
| (High) Reg 7 
0 0 0 0 0 0 0 0 
(Reserved) Reg 8 
0 0 0 aes 0 0 0 
(Reserved) Reg 9 
XMT CAR/BAR 
(Low) Reg 10 
XMT CAR/BAR 
(High) Reg 11 
Host Address Reg 
(Low) Reg 12 
Host Address Reg 
(High) Reg 13 
Local Memory 
1O Port (Low) 
Local Memory 
1O Port (High) 


1-94 3 - PRELIMINARY ; 


intel ‘ ! 82595 


4.1.2 10 BANK 1 


The format for |O Bank 1 is shown below. 


0 0 0 0 0 0 0 


(Reserved) 


0 0 0 0 0 0 0 0 
(Reserved) 


(Reserved) 


(Reserved) 


FLASH WRITE 
ENABLE SELECT Reg 12 
SMOUT AL RDY AL RDY 
OUT EN TEST PAS/FL | Reg 13 
0 0 ae. 0 0 0 0 0 
(Reserved) 
0 0 0 0 0 0 0 0 
(Reserved) 


Reg 14 


Reg 15 
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4.1.3 10 BANK 2 
The format for |O Bank 2 is shown below. 


7 6 5 “ 3 2 1 0 


POINTER ABORT 


Disc Tx Chn Tx Chn PCMCIA/ 
Bad Fr Int Md ISA 


ErStp 
: Multi No SA RX CRC BC PRMSC 
BNC/ Jabber TPE/ Pol Lnk In 
INDIVIDUAL ADDRESS 
REGISTER 0 
INDIVIDUAL ADDRESS 
| REGISTER 1 
INDIVIDUAL ADDRESS 
REGISTER 2 
INDIVIDUAL ADDRESS 
REGISTER 3 | 
INDIVIDUAL ADDRESS 
REGISTER 4 
INDIVIDUAL ADDRESS 
REGISTER 5 
Trnoff 
RCV NO RESOURCE 
COUNTER 
IAPROM IO Port 
0 0 0 0 0 0 0 0 
(Reserved) 
0 0 0 0 0 0 0 0 
(Reserved) 


0 0) 0 0 0 0 0 0 
(Reserved) 


COMMAND OP CODE 


4 


4.2 Writing to the 82595 


Writing to the 82595 is accomplished by an IO Write 
instruction (such as an OUT instruction) from the 
host processor to one of the 82595 registers. The 
82595 registers reside in a block of 16 contiguous 
addresses contained within the PC IO address 
space. The mapping of this address block is pro- 
grammable throughout the 1 Kbyte PC IO address 
map. 
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The 82595 registers are contained within three 
banks of IO registers. When writing to a particular 
register, the processor must first select the correct 
bank (Bank 0, 1 or 2) in which the register resides. 


’ Once a bank is selected, all register accesses are 


made in that bank until a switch to another bank is 
performed. Switching banks is accomplished by writ- 
ing to the PTR field of Reg 0 in any bank. Reg 0 is 
the command register of the 82595 and its function- 
ality is identical in each bank. Once in the appropri- 
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ate bank, the processor can write directly to any of 


the 82595 registers by simply issuing an OUT in- 
struction to the 1O address of the register. 


4.3 Reading from the 82595 


Reading from the 82595 is accomplished by an |O 
Read instruction (such as an IN instruction) from the 
host processor to one of the 82595 registers. When 
reading from a particular register, the processor 
must first select the correct bank (Bank 0, 1 or 2) in 
which the register resides. Once in the appropriate 
bank, the processor can read directly from any of 
the 82595 registers by simply issuing an IN instruc- 
tion to the |O address of the register. 


4.4 Local DRAM Accesses 


lO mapping the local DRAM memory of an 82595 
solution allows it to appear as simply an IO Port to 
the host system. This allows an 82595 solution to 
work in PCs which do not have enough space in 
their system memory map to accommodate the ad- 
dition of LAN buffer memory (typically 16 Kbytes to 
64 Kbytes) into the map. The entire local memory 
(up to 64 Kbytes) is mapped into one 16-bit |O Port 
location. For all |O mapped accesses to the local 
memory of a 82595 solution, the 82595 performs the 
lO address decoding, the ISA Bus interface hand- 
shake, and asserts the address and control signals 
to the local memory. 


4.4.1 WRITING TO LOCAL MEMORY 


The local memory of a 82595 solution is written to 
whenever the host CPU performs a Write operation 
to the 82595 Local Memory IO Port. Prior to writing a 
block of data to the local memory, the CPU should 
update the 82595 Host Address Register with the 
first address to be written. The CPU then copies the 
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data to the local memory by writing it to the 82595 
Local Memory IO Port. The addressing to the local 
memory is provided by the Host Address Register 
which is automatically incremented by the 82595 
upon completion of each write cycle. This allows se- 
quential accesses to the local memory, even though 
the IO port address accessed does not change. 


4.4.2 READING FROM LOCAL MEMORY 


The local memory of a 82595 solution is read from 
whenever the host CPU performs a Read operation 
from the 82595 Local Memory IO Port. Prior to read- 
ing a block of data from the local memory, the CPU 
should utilize the 82595 Host Address Register to 
point to first address to be read. The CPU then 
reads the data from the local memory through the 
82595 Local Memory IO Port. The addressing to the 
local memory is provided by the Host Address Reg- 
ister which is automatically incremented by the 
82595 upon completion of each read cycle. 


4.5 Serial EEPROM Interface 


The Serial EEPROM, a Hyundai HY93C46 or equiva- 
lent IC, stores configuration data for the 82595. The 
use of an EEPROM enables 82595 designs to be 
implemented without jumpers (the use of jumpers to 
select |O windows is optional). The EEPROM con- 
tains solution configuration parameters that are typi- 
cally specified by jumper blocks such as IO Mapping 
Window, Interrupt Selects, etc. 


The 82595 automatically accesses Register 0 of the 
EEPROM upon a RESET in ISA Bus Interface mode. 
Register 0 contains the information that the 82595 
must be configured with to allow CPU accesses to it 
(10 Mapping Window, Boot EPROM/FLASH Win- 
dow, and Host Bus Width) following a system Boot. 
The format for EEPROM Register 0 is as follows. 
Note that all 0’s are assumed to be reserved. 


EEPROM Register 0 


D15 D14 D13 D12 D11 D1 


1O Mapping Window 
MSb L 
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0 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO 
Auto BT/FLSH Window Hst 
Sb \/O En | MSb LSb Wat 
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4.6 Boot EPROM/FLASH Interface 


The Boot EPROM/FLASH of a 82595 solution is 
read from or written to (FLASH only) whenever the 
host CPU performs a Read or a Write operation to a 
memory location that is within the Boot EPROM/ 
FLASH mapping window. This window is program- 
mable throughout the ISA PROM address range 
(C8000-—DFFFF) by configuring the 82595 Boot 
EPROM Decode Window register (Bank 1, Register 
2, bits 4-6). The 82595 asserts the BT/FLSHCS sig- 
nal when it decodes a valid access. Boot EPROM/ 
FLASH decodes are disabled by programming the 
Boot EPROM/FLASH Decode Window register to a 
value of either 000 or 001 (binary). 


4.7 IA PROM Interface 


The 82595 supports an IA PROM interface. Imple- 
mentation of an [A PROM in a 82595 solution is op- 
tional. The IA can also be stored in the serial 
EEPROM. In this case the IA PROM is not needed. 


4.8 PCMCIA CIS Structures 


The 82595 supports access to 1K of Attribute Mem- 
ory when configured for PCMCIA support. Attribute 
memory is defined by the PCMCIA standard to be 
comprised of the Card Information Structure (FLASH 
memory referred to as CIS residing at memory offset 
0 to 1015:decimal) and 4 8-bit Card Configuration 
Registers which reside at memory offset 1016 to 
1022 on even boundaries only (1016, 1018, 1020, 
1022). These four registers are contained in the 
82595. They are memory mapped, and are ac- 
cessed when CE1 and REG are asserted low along 
with the decode of AO-A9 and assertion of either a 
MEMR or MEMW. The 82595 Card Configuration 
Registers are shown below: 
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4.9 PCMCIA Decode Functions 


The Attribute Memory and Common Memory map 
for a PCMCIA card is shown below. Attribute Memo- 
ry is defined as the CIS structures (residing in 
FLASH below 1K) and the CCR Registers (residing 
in the 82595). Common Memory is defined as the 
FLASH memory above 1K. 


128 Kbyte FLASH 
0 


131,071 


FLASH 
COMMON 
MEMORY 


FLASH 
CIS 
REGISTERS 


Access to 
82595 for 
these locations 


82595 Card Configuration Registers 


NOTE: 
All 0’s in the above registers are reserved. 
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CCR 0 (Addr 1016) 
CCR 1 (Addr 1018) 
CCR 2 (Addr 1020) 
CCR 3 {Addr 1022) 
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5.0 COMMAND AND STATUS 
INTERFACE 


The format for the 82595 Command Register is 
shown in Figure 5-1. The Command Register resides 
in Register 0 of each of the three 10 Banks of the 
82595, and can be accessed in any of these banks. 
The Command Register is accessed by writing to or 
reading from the |O address for Register 0. 


5.1 Command OP Code Field 


Bits 0 through 4 of the Command Register comprise 
the Command OP Code field. A command is issued 
to the 82595 by writing it into the Command OP 
Code field. A command can be issued to the 82595 
at any time, however in certain cases the command 
may be ignored (example; issuing a Transmit com- 
mand while a Transmit is already in progress). In 
these cases the command is not performed, and no 
interrupt will result from it. 


The Command OP Code field can also be read. In 
this case it will indicate an execution status event 
other than TRANSMIT DONE (TDR Done, DIAG- 
NOSE Done, MC-SETUP Done, DUMP Done, INIT 
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Done, and POWER-UP) has been completed. This 
field is valid only when the EXEC INT bit (Bank 0, 
Reg 1, Bit 3) is set. 


5.2 ABORT (Bit 5) 


This bit indicates if an execution command other 
than TRANSMIT was aborted while in progress. This 
bit provides status information only. It should be writ- 
ten to a 0 whenever the Command Register is writ- 
ten to. , 


5.3 Pointer Field (Bits 6 and 7) 


The Pointer field controls which 82595 IO register 
bank is currently to be accessed (Bank 0, Bank 1, or 
Bank 2). Writing a 00:b to the Pointer field selects 
Bank 0, 01:b for Bank 1, and 10:b for Bank 2. The 
Pointer field is valid only when the SWITCH BANK 
(Oh) command is issued. This field will be ignored for 
any other command. The 82595 will continue to op- 
erate in a current bank until a different bank is se- 
lected. Upon power up of the device or Reset, the 
82595 will default to Bank 0. 


2 1 0 


ABORT COMMAND OP CODE Reg 0 (CMD Reg) 


Figure 5-1. 82595 Command Register 


82595 Command Register 
7-6 $483 2 17 0 


OPCODE 


SWITCH BANK 
MC-SETUP 
TRANSMIT 

TOR 

DUMP 

DIAGNOSE 
ABORT 

XMT no CRC/SA 
RESUME XMT LIST 
CONT XMT TEST 
SET TRISTATE 
RESET TRISTATE 
POWER DOWN 
RESET 

SEL RESET 

RCV ENABLE 
RCV DISABLE 
RCV STOP 


Pointer Bank 0 
Bank 1 
Bank 2 


Figure 5-2. 82595 Command Interface 
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5.4 82595 Status Interface 


The Status of the 82595 can be read from Register 1 
of Bank 0, with additional status information con- 
tained in Register 0 (the Command Register). Figure 
5-3 shows these registers. Other information con- 
cerning the configuration and initialization of the 
82595 and its registers can be obtained by directly 
reading the 82595 registers. 


When read, the Command OP Code field indicates 
which event (MC Done, Init Done, TDR Done, or 
DIAG Done) has been completed. This field is valid 
only when the EXEC INT Bit (Bank 0, Reg 1, Bit 3) is 
set to a 1. Reading the Pointer field indicates which 
bank the 82595 is currently operating in. Register 1 
in Bank 0 contains the 82595 interrupts status as 
well as the current states of the RCV and Execution 
units of the 82595. Resultant status from events 
such as the completion of a transmission or the re- 
ception of an incoming frame is contained in the 
status field of the memory structures for these par- 
ticular events. 


4 6 5 
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6.0 INITIALIZATION 


Upon either a software or hardware RESET, the 
82595 enters into its initialization sequence. When 
the 82595 is interfaced to an ISA bus, the 82595 
reads information from its EEPROM and Jumper 
block (if utilized) which configures critical parame- 
ters (IO Address mapping, etc.) to allow initial ac- 
cesses to the 82595 during the host system’s initiali- 
zation sequence and also access by the software 
device driver. The 82595 can also be configured (via 
the EEPROM) to automatically resolve any conflicts 
to its 1|O address location by moving its |O address 
offset to an unused location in the case that a con- 
flict occurs. This process eliminates a large majority 
of LAN end-user setup problems. 


The 82595 can be configured to operate with ISA 
systems that require early deassertion of the 
IOCHRDY signal to its low (not ready) state. The 
82595, along with its software driver, can perform a 
test at initialization to determine if early IOCHRDY 
deassertion is required. 


The 82595, when interfaced to a PCMCIA bus, sim- 
ply powers up with default PCMCIA configuration 
values enabled. This is the only step for PCMCIA 
initialization, since no selection of Interrupts, !O 
Space, etc. is required by the PCMCIA bus. 


: 1 0 


EXECUTION EVENT 


RCV EXEC EXEC TX RX RX STP 
States States INT INT INT INT Reg 1 (Bank 0) 


Reg 0 (CMD Reg) 


Figure 5-3. 82595 Status Information 
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7.0 FRAME TRANSMISSION 


The 82595 performs all of the necessary functions 
needed to transmit frames from its local memory. 
The CPU must only copy a frame into the 82595’s 
local memory (into the transmit buffer section of the 
local memory), setup the 82595’s DMA Current Ad- 
dress Registers to point to the frame, and issue a 
XMT command to the 82595. The 82595 performs 
all the link management functions, DMA operations, 
and statistics keeping to handle transmission onto 


XMT Data Field (Start) 


XMT DATA 


XMT Data Field (End) 


pee 0 ofomfo[em] tome 


15 0 
6 6@ a 6 ® 6 6 0] Dn] 0 | Ab XMT Opcode 


XMT Chain Point HI XMT Chain Point LO 
Byte Count HI Byte Count LO 
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the link and communicate the status of the transmis- 
sion to the CPU. The 82595 performs automatic re- 
transmission on collision with no CPU interaction. 


7.1 82595 XMT Block Memory Format 


The format in which a XMT block is written to memo- 
ry by the CPU is shown in Figure 7-1 for a 16-bit 
interface. Figure 7-2 shows this structure for an 8-bit 
interface. 


Base/Current Addr Reg 
Command Field 


Status Field 
Transmit Chain Pointer 


Byte Count/Chain 


Commmand Field for Next 
Transmission in Chain 
290458-31 


Figure 7-1. XMT Block Memory Structure (16-Bit) 
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Base/Current Addr Reg 
Command Field 


7 0 
‘any 
[Bn] 0 | Ab | RMT Spends] 
Status 0 
Transmit Chain Pointer 


XMT Data Field (Start) 


XMT DATA 


XMT Data Field (End) 
Command Field for 
[Dn | 0 | Ab” XMT Opcode Next Transmission in Chain 


Figure 7-2. XMT Block Memory Structure (8-Bit) 


290458-32 
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Status Field 


The two bytes of the Status Field (Status 0 and 
Status 1) are shown in detail in Figure 7-3. In a 16-bit 
wide interface, these two bytes will combine to form 
one word. This field is originally set to all 0’s by the 
CPU as the XMT block is copied to memory. It is 
updated by the 82595 upon completion of the trans- 
mission. 


7.2 XMT Chaining 


The 82595 can transmit consecutive frames without 
the CPU having issued a seperate Transmit com- 
mand for each frame. This is called Transmit Chain- 


7 5 


6 


3 


; 
eres 


No OF COLLISIONS 
LTCOL | LST CRS UND RUN | Status 1 
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ing. The 82595 Transmit Chaining memory structure 
for a 16-bit interface is shown in Figure 7-4, with an 
8-bit interface shown in Figure 7-5. The 82595 regis- 
ters which control the memory structure are also 
shown. The CPU places multiple XMT blocks in the 
Transmit buffer. The 82595 will transmit each frame 
in the chain, reporting the status for each frame in its 
Status field. This chain can be dynamically updated 
by the CPU to add more frames to the chain. The 
transmit chain can be configured to terminate upon 
an errored frame (maximum collisions, underrun, lost 
CRS, etc.) or it can continue to the next frame in the 
chain. The 82595 can be configured to interrupt 
upon completion of each transmission or to interrupt 
at the end of the transmit chain only (it would always 
interrupt upon an errored condition however). 


2 1 0 


Status 0 


Figure 7-3. Transmit Result 
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1 Start of XMT Buffer 


5 ¢) 
foo Oo 0 0 0 of nf of ab] XMT Opcode 


<¢— Lower Limit Register 
Base Addr Register 
Current Addr Register 


XMT Chain Point HI XMT Chain Point LO 
Byte Count HI Byte Count LO 


XMT Data Field (Start) 


XMT DATA 


Frame 1 


XMT Data Field (End) 


CO) 


XMT Data Field (Start) 


XMT DATA 
Frame 2 


XMT Data Field (End) (End of XMT Chain) 


Remaining Unused 
Area 


<¢— Upper Limit Register 
290458-33 
Figure 7-4. 82595 XMT Chaining Memory Structure 
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<+— Lower Limit Register 
Base Addr Register 
Current Addr Register 


7 0 
[on] 0 [Ab XMT opcode 
0 0 0 0 0 0 0 


} 


Byte Count Lo 


Ch Byte Count Hi 
XMT Data Field (Start) 


XMT DATA 


XMT Data Field (End) 
XMT Opcode 


5 tt Fa one 


Byte Count Hi 
XMT Data Field (Start) 


XMT DATA 


XMT Data Field (End) 
0 YF en of a0 chain 


U Limit Regist 
¢— Upper Limit Register eanakis a 


Figure 7-5. XMT Block Memory Structure (8-Bit) 
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7.3 Automatic Retransmission on 
Collision 


The 82595 performs automatic retransmission when 
a collision is experienced within the first slot time of 
the transmission with no intervention by the CPU. 
The 82595 performs jamming, exponential backoff, 
and retransmission attempts as specified by the 
IEEE 802.3 spec. The 82595 reaccesses its local 
memory automatically on collision. This allows the 
82595 to retransmit up to 15 times after the initial 
collision with no CPU interaction. 


The 82595 reaccesses the data in its transmit buffer 
' by simply resetting the value of its Current Address 
Register back to the value of the Base Address Reg- 
ister (the beginning of the XMT block) and repeating 
the DMA process to access the data in the transmit 
buffer again. Once it regains access to the link, re- 
transmission is attempted. When Transmit Chaining 
is utilized, the process for retransmission is exactly 
the same. Only the current frame in the chain will be 
retransmitted, since the Base Address Register is 
updated upon transmission of each frame. 


8.0 FRAME RECEPTION 


The 82595 implements a recyclable ring buffer DMA 
structure to support the reception of back to back 
incoming RCV frames with minimal CPU overhead. 
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The structure of the RCV frames in memory are opti- 
mized to allow the CPU to process each frame with 
as few software processing steps as possible. The 
frame format is arranged so that all of the required 
information for each frame (status, size, etc.) is lo- 
cated at the beginning of the frame. 


8.1 82595 RCV Memory Structure 


The 82595 RCV memory structure for a 16-bit inter- 
face is shown in Figure 8-1. Figure 8-2 shows this 
structure for the 8-bit interface. Once an incoming 
frame passes the 82595’s address filtering, the 
82595 deposits the frame into the RCV Data field of 
the RCV Memory Structure. The fields which pre- 
cede the RCV Data field, Event, Status, Byte Count, 
Next Frame Pointer, and the Event field of the fol- 
lowing frame, are updated upon the end of the frame 
(after all of the incoming data has been deposited in 
the RCV Data field). An Interrupt is asserted by the 
82595 after frame reception has been completed 
(and no other 82595 Interrupt was pending). 


If the 82595 is configured to Discard Bad Frames, it 
will discard all incoming errored frames by resetting - 
its DMA Current Address Register back to the value 
of the Base Address Register and not updating any 
of the fields in the RCV frame structure. This area 
will now be reused to store the next incoming frame. 
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15 | Start of RCV Buffer 
<— Lower Limit Register 


0 0 0 0 0 RCV Done 


Next FRM Point HI Next FRM Point LO 


RCV Data Field (Start) 


RCV DATA 
Frame 1 


a 


RCV DATA 
Frame 2 


RCV Data Field (End) 


Current Addr Register 


Remaining Unused 
Area 


<4— Upper Limit Register 
290458-35 
Figure 8-1. 82595 RCV Memory Structure (16-Bit) 
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7 Start of RCV Buffer : <— Lower Limit Register 
0 


Status 1 
cr 


RCV DATA 
(Frame 1) 


Status 1 


RCV DATA 


RCV Data Field (End) 
nor dt se der Register 


Current Addr Register 
Remaining Unused Area 
<¢— Upper Limit Register 


Figure 8-2. 82595 RCV Memory Structure (8-Bit) 
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Status Field 


The two bytes of the Status Field (Status 0 and 
Status 1) are shown in detail in Figure 8-3. In a 16-bit 
wide interface, these two bytes will combine to form 
one word. The 82595 provides this field for each 
incoming frame. 


8.2 RCV Ring Buffer Operation 


The 82595 RCV Ring Buffer operation is illustrated 
in Figure 8-4. The 82595 copies received frames se- 
quentially into the RCV Buffer area of the local mem- 
ory. The CPU processes these frames by copying 
the frames from the local memory. After a frame is 
processed, the CPU updates the 82595’s Stop Reg- 
ister to point to the last location processed. This in- 
dicates that the RCV Buffer memory which precedes 
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the value programmed in the Stop Register is now 
free area (it has been processed by the CPU). When 
the 82595 reaches the end of the RCV Buffer (the 
Upper Limit Register value) it will now wrap around 
back to the beginning of the buffer, and continue to 
copy RCV frames into the buffer, beginning at the 
value pointed to by the Lower Limit Register. The 
82595 will continue to copy frames into the RCV 
Buffer area as long as it does not reach the address 
pointed to by the Stop Register (if this does occur, 
the 82595 stops copying the frames into memory 
and issues an Interrupt to the CPU). As the CPU 
processes additional incoming frames, the Stop 
Register value continues to be moved. This action 
allows the CPU to keep ahead of the incoming 
frames and allows the Ring Buffer to be continually 
recycled as the memory space consumed by an in- 
coming frame is reused as that frame is processed. 


7 6 5 4 3 2 1 0 


Figure 8-3. RCV Status Field 
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<————"— Lower Limit Register 


4——= Stop Register 
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Figure 8-4. 82595 RCV Ring Buffer Operation 
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9.0 SERIAL INTERFACE 


The 82595’s serial interface subsystem incorporates 
all the active circuitry required to interface the 82595 
to 10BASE-T networks or to the attachment unit 
(AUI) interface. It includes on-chip AUI and TPE driv- 
ers and receivers as well as Manchester Encoder/ 
Decoder and Clock Recovery circuitry. The AUI port 
can be connected to an Ethernet Transceiver cable 
drop to provide a fully compliant IEEE 802.3 AUI in- 
terface. The AUI port can also be interfaced to a 
transceiver to provide a fully compliant IEEE 802.3 
10BASE2 (Cheapernet) interface. The TPE port pro- 
vides a fully compliant 10BASE-T interface. The 
82595 automatically enables either the AUI or TPE 
interface, depending on which medium is active. 
This automatic selection can be overridden by soft- 
ware configuration. The TPE interface also features 
a polarity fault detection and correction circuit which 
will detect and correct a polarity error on the twisted 
pair wire, the most common wiring fault in twisted 
pair networks. | 


A 20 MHz parallel resonant crystal is used to control 
the clock generation oscillator, which provides the 
basic 20 MHz clock source. An internal divide-by- 
two counter generates the 10 MHz +0.01% clock 
required by the IEEE 802.3 specification. 


We recommend that a crystal that meets the follow- 
ing specifications be used: 


e Quartz Crystal 
e 20.00 MHz +0.002% at 25°C 


@ ¢ 
intel. 
e Accuracy +0.005% over Full Operating Temper- 
ature, 0°C to + 70°C 


e Parallel resonant with 20 pF Load Fundamental 
Mode 


Several vendors have such crystals; either off-the- 
shelf or custom made. Two possible vendors are: 


1. M-Tron Industries, Inc. 
Yankton, SD 57078 


Specifications; 
Part No. HC49 with 20 MHz, 50 PPM over 0°C to 
+ 70°C, and 20 pF fundamental load. 


2. Crystek Corporation 
100 Crystal Drive 
Ft. Myers, FL 33907 


Part No. 013212 


The accuracy of the Crystal Oscillator frequency de- 
pends on the PC board characteristics, therefore it is 
advisable to keep the X1 and X2 traces as short as 
possible. The optimum value of C1 and C2 should 
be determined experimentally under nominal operat- 
ing conditions. The typical value of C1 and C2 is 
between 22 pF and 35 pF. 


An external 20 MHz MOS-level clock may be applied 
to pin X1, if pin X2 is left floating. 


A summary of the 82595’s serial interface subsections functions is shown below: 


e Manchester Encoder/Decoder and Clock 
Recovery 


¢ Diagnostic Loopback 

e Reset-Low-Power Mode 

Network Status Indicators 

Defeatable Jabber Timer 

User Test Modes 

e Complies with IEEE 802.3 AUI Standard 
— Direct Interface to AUI Transformers 
— On-Chip AUI Squelich 
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e Complies with IEEE 802.3 10BASE-T for 
Twisted Pair Ethernet 


— Selectable Polarity Detection and 
Correction 


— Direct Interface to TPE Analog Filters 
— On-Chip TPE Squeich 


— Defeatabie Link Integrity for Pre-Standard 
Networks 


— Supports 3 LEDs (Link Integrity, Activity, 
and Polarity Correction) 
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10.0 APPLICATION EXAMPLE 


This section is intended to provide Ethernet LAN de- 
signers with a basic understanding of how the 82595 
is used in a buffered LAN design. A design for both 
an ISA solution and a PCMCIA solution are illustrat- 
ed. The majority of the functionality contained in 
these solutions is integrated into the 82595, result- 
ing in a low cost, easily implemented design. This 
high level of integration also enables the design of 
the two different solutions, ISA and PCMCIA, to be 
very similar, which allows these two solutions to 
share a common software base, resulting in further 
cost savings. 


Figure 10-1 shows an 8-bit/16-bit ISA design using 
the 82595. This same design could be implemented 
as either an ISA motherboard or ISA adapter solu- 
tion. Figure 10-2 shows an 8-bit/16-bit PCMCIA IO 
Card design. As mentioned in the above paragraph, 
these two designs are very similar differing only in 
the following three ways: 


e The ISA solution utilizes an EEPROM to enable 
the implementation of a jumperless design. The 
EEPROM is not used in the PCMCIA design (it is 
also not required for ISA motherboard designs). 


e The PCMCIA solution utilizes a 256K x 8 FLASH 
to implement CIS structures and FLASH Com- 
mon Memory required by PCMCIA rev 2.0 specifi- 
cations. The FLASH is optional in an ISA design 
(it is shown in the ISA schematics however). 


e The Data Bus is not buffered (no ALS245 Trans- 
ceivers) in the PCMCIA design. 


10.1 Bus Interface 


The 82595 Bus Interface unit integrates the inter- 
face to both an ISA compatible bus and a PCMCIA 
rev 2.0 bus. Selection of the desired bus interface is 
done by strapping the PCMCIA/ISA pin accordingly. 
Two 74ALS245 transceivers are used to buffer the 
82595’s data bus, with the 82595 providing the con- 
trol over the transceivers. The 82595 also provides 
the complete control and address interface to the 
host system bus. When the ISA bus interface is se- 
lected, it implements the complete ISA bus protocol. 
When PCMCIA interface is selected, the complete 
PCMCIA bus interface protocol is implemented. 


10.2 Local Memory Interface 


The 82595’s local memory interface includes a DMA 
unit which controls data transfers between the 
82595 and the local memory DRAM. The 82595 can 
support up to 64 Kbytes of local DRAM. 


The 82595 provides address decoding and control 
to allow access to an external Boot EPROM or a 


f PRELIMINARY 


82595 


FLASH. Addition of a Boot EPROM or FLASH to an 
ISA solution is optional. The FLASH is always con- 
tained as part of a PCMCIA solution. The 82595 also 
supports a separate [A PROM if one is desired. For 
this example the IA is assumed to be stored in the 
serial EEPROM for the ISA solution and in the 
FLASH for the PCMCIA solution. 


10.3 EEPROM Interface (ISA Only) 


The 82595 provides a complete interface to a serial 
EEPROM for ISA adapter designs. For ISA mother- 
board designs and PCMCIA designs, the EEPROM 
is not required. The EEPROM is used to store con- 
figuration information such as Memory and IO Map- 
ping Window, Interrupt line selection, local bus 
width, etc. The EEPROM is used to replace jumper 
blocks which previously contained this type of infor- 
mation. The 82595 also contains an optional jumper 
interface (JO-—J2). These jumpers can be used to se- 
lect the |O mapping window of the solution. In the 
case of this design, the jumper block is grounded 
(disabled) with the |O mapping window being con- 
tained in the EEPROM. 


10.4 Serial interface 


The 82595’s serial interface provides either an AUI 
port interface or a Twisted Pair Ethernet (TPE) inter- 
face. The AUI port can be connected to an Ethernet 
Transceiver cable drop to provide a fully compliant 
IEEE 802.3 10BASE5 interface. The AUI port can 
also be interfaced to a transceiver device on the 
adapter to provide a fully compliant IEEE 802.3 
10BASE2 (Cheapernet) interface. The TPE port pro- 
vides a fully compliant 10BASE-T interface. The 
82595 automatically enables either the AUI or TPE 
interface depending on which medium is connected 
to the chip. This automatic selection can be overrid- 
den by software configuration. 


10.4.1 AUI CIRCUIT 


When used in conjunction with pulse transformers, 
the 82595 provides a complete IEEE 802.3 AUI in- 
terface. In order to meet the 16V fault tolerance 
specification of IEEE 802.3, a pulse transformer is 
recommended. The transformer should be placed 
between the TRMT, RCV, and CLSN pairs of the 
82595 and the DO, DI, and Cl pairs of the AUI 
(DB-15) connector. The pulse transformer should 
have the following characteristics: 


e 75 wH minimum inductance (100 wH recom- 
mended) 


@ 2000V isolation between the primary and second- 
ary windings 
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e 2000V isolation between the primaries of sepa- 
rate transformers 


e 1:1 Turns ratio 


The RCV and CLSN input pairs should each be ter- 
minated by 78.70 +1% resistors. 


10.4.2 TPE CIRCUIT 


The 82595 provides the line drivers and receivers 
needed to directly interface to the TPE analog filter 
network. The TPE receive section requires a 1002 
termination resistor, a filter section (filter, isolation 
transformer, and a common mode choke) as de- 
scribed by the 10BASE-T 802.3i-1990 specification. 


The TPE transmit section is implemented by con- 
necting the 82595’s four TPE outputs (TDH, TDH, 
TDL, TDL) to a resistor summing network to form the 
differential output signal. The parallel resistance of 
R5 and Ré6 sets the transmitters maximum output 
voltage, while the difference (R5—R6)/R5+ R6), is 
used to reduce the amplitude of the second half of 
the fat bit (100 ns) to a predetermined level. This 
predistortion reduces line overcharging, a major 
source of jitter in the TPE environment. The output 
of the summing network is then fed into the above 
mentioned filter and then to the 10BASE-T connec- 
tor (RJ-45). Analog Front End solutions can be pur- 
chased in a single-chip solution from several manu- 
facturers. The solution described in this data sheet 
uses the Pulse Engineering (PE65434) AFE. 


10.4.3 LED CIRCUIT 


The 82595’s internal LED drivers support four LED 
indicators displaying node status and activity (i.e., 
Transmit data, receive data, collisions, link integrity, 
polarity correction, and port (TPE/AUI). To imple- 
ment the LED indicators, connect the LED driver 
output to an LED in series with a 5100 resistor tied 
to Vcc. Each driver can sink up to 10 mA of current 
with an output impedance of less than 500. 


10.5 Layout Guidelines 


10.5.1 GENERAL 


The analog section, as well as, the entire board itself 
should conform to good high-frequency practices 
and standards to minimize switching transients and 
parasitic interaction between various circuits. To 
achieve this, the following guidelines are presented. 


Make power supply and ground traces as thick as 


possible. This will reduce high-frequency cross cou- 
pling caused by the inductance of thin traces. 
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Connect logic and chassis ground together. 


All Vcc pins must be connected to the same power 
supply, all Vss pins to the same ground plane. Sepa- 
rate decoupling and noise condition should be used 
per power-supply/ground pin. 


Close signal paths to ground as close as possible to 
their sources to avoid ground loops and noise cross 
coupling. 


Use high-loss magnetic beads on power supply dis- 
tribution lines. 


10.5.2 CRYSTAL 


The crystal should be adjacent to the 82595 and 
trace lengths should be as short as possible. the X1 
and X2 traces should be symmetrical. 


10.5.3 82595 ANALOG DIFFERENTIAL SIGNALS 


The differential signals from the 82595 to the trans- 
formers, analog front end, and the connectors 
should be symmetrical for each pair and as short as 
possible. 


As a general rule, the trace widths should be one to 
three times the distance between the PCB layers to 
eliminate excessive trace inductance. 


The differential signals should also be isolated from 
the high speed logic signals on the same layer as 
well as on any sublayers of the PCB. 


Group each of the circuits together, but keep them 
separate from each other. Separate their grounds. 


In layout, the circuitry from the connectors to the 
filter network, should have the ground and power 
planes removed from beneath it. This will prevent 
ground noise from being induced into the analog 
front end. 


All trace bends should not exceed 45 degrees. 


10.5.4 DECOUPLING CONSIDERATIONS 


Four 0.1 wF ceramic capacitors should be used. 
Place one on each side in the center of the I.C. (Voc 
pins 23, 51, 89, 125 are recommended) adjacent to 
the 82595. Connect the capacitors directly to the 
Voc pins on the 82595 and then directly to the 
ground plane. In addition to the 0.1 wF capacitors, a 
10 uF tantalum should be used near one of the 
82595’s Vcc pins. The proximity of this capacitor to 
the 82595 is not as critical as in the case of the 
0.1 uF capacitors. Placement of this capacitor within 
approximately one inch of the 82595 is recommend- 
ed. 
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Figure 10-2. 82595 PCMCIA Design Example (Continued) 
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11.0 ELECTRICAL SPECIFICATIONS 
AND TIMINGS 


NOTICE: This data sheet contains preliminary infor- 
mation on new products in production. The specifica- 
tions are subject to change without notice. Verify with 
your local Intel Sales office that you have the latest 
data sheet before finalizing a design. 


11.1 Absolute Maximum Ratings 


Case Temperature under Bias ....... O°C to + 85°C = * WARNING: Stressing the device beyond the “Absolute 
Storage Temperature .......... —65°C to + 140°C Maximum Ratings’ may cause permanent damage. 

- These are stress ratings only. Operation beyond the 
PRES IDOLANG PUPER EFA ger sen -~ OEY 1 T a “Operating Conditions” is not recommended and ex- 
All Input Voltages ............. —1.0V to +6.0V tended exposure beyond the “Operating Conditions” 


ee may affect device reliability. 
Further information on the quality and reliability of 


the 82595 may be found in the Components Quality 

and Reliability Handbook, Order Number 210997. 

Table 11-1. D.C. Characteristics (Tc = 0°C to + 85°C, Voc = 5V +5%) 
Parameter 


Ti 
vin 
VOH 


Vou (LEDy®) 
Vou (LED) 
10 


~— <|<|/<|<j< 
vu O 10 |O (0 [= 
Ee fF ik WT ps 

& [oO [MO |— jo 

= 

= 

U 

UU 


Vip (TPE)() | Input Differential Accept +056 23.1 
Input Differential Reject £0.3 


Vico (AUI) AC Input Common Mode f < 40 KHz 
40 KHz < f < 10 MHz 


sec (AU 


Iccpp Power Supply Current- 
Power Down Mode 
Cyn) Input Capacitance 


NOTES: 

. The voltage levels for RCV and CLSN pairs are —0.75V to +8.5V. 

. LED Pins: ACTLED, TPE_.BNC__AUI, POLED, LILED. 

. Pins: ACTLED, TPE_.BNC__AUI, POLED, LILED. 

Pins: RD to RD, RCV to RCV and CLNS to CLSN. 

. TPE input pins: RD and RD. 

TPE output pins: TDH, TDH, TDL and TDL, Rs measure Vcc or Vss to pin. 
. AUI input pins: RCV and CLSN pairs. 

. AUI output pins: TPMT pair. 

. Measured 8.0 ps after last positive transition of data packet. 
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NOTES: (Continued) 
10. Characterized, not tested. 


11. Vous is pins SDp-15, RAS, CAS, EEPROMCS, IAPROMCS, FLASHCS, DIRH, and DIRL. Vo.2 is pins MDATAg-3, 
MADDRpo-2, TDO, WE, SBHE, and SMOUT. Vo 3 is pins IOCHRDY and INTo_4. Voi is IOCS16. 


11.1.1 PACKAGE THERMAL SPECIFICATIONS 


The 82595 is specified for operation when case tem- 
perature is within the range of 0°C to 85°C. The case 
temperature may be measured in any environment 
to determine whether the 82595 is within the speci- 
fied operating range. The case temperature should 
be measured at the center of the top surface oppo- 
site the pins. 


The ambient temperature is guaranteed as long as 
Tc is not violated. The ambient temperature can be 
calculated from the 6), and the @ jc from the follow- 
ing equations: 


= To + P*Ojc 
Ta = Ty — P*0ja 
= Ta + P*{Ojq — 850} 


0 ja and 0 jc values for the 144 tQFP package are as 
follows: 


Thermal Resistance (°C/Watt) 


300 mV a mV 


DELAY /WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 


Figure 11-1. Voltage Levels for Differential Input 
Timing Measurements (RCV and CLSN Pairs) 


DELAY/WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 


Figure 11-2. Voltage Levels for 
TDH, TDL, TDH and TDL 
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DELAY/ WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 
290458-7 


Figure 11-3. Voltage Levels for TRMT Pair Output 
Timing Measurements 


500 mV 430 mV 


DELAY/WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 


Figure 11-4. Voltage Levels for Differential Input 
Timing Measurements (RD Pair) 


11.3 A.C. Measurement Conditions 


1. To = OC to + 85°C, Voc = 5V +5% 

2. The signal levels are referred to in Figures 1, 2, 3 
and 4. 

3. A.C. Loads: 


a) AUI Differential: a 10 pF total capacitance 
from each terminal to ground and a load resis- 
tor of 789 +1% in parallel with a 27 wH 
+5% inductor between terminals. 


b) TPE: 20 pF total capacitance to ground. 


Figure 11-5. X1 Input Voltage Levels 
for Timing Measurements 
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Table 11-2. Clock Timing 


[—Symot | Parameter | 
RIA Ty EE 
“se 
et ND as ee ee 
ee Ts 


11.4 ISA Interface Timing 


Table 11-3. ISA 16-Bit I/O Access 


T5a AEN Valid from 1/O Command Inactive | 30 | 
Téa | SAValidtoFaling BALE =| 20" 
7a [SAtoCMDAcive ——SSSSC=i 


T9a Valid SA to IOCST6 Active fos 


[units[ Comments 
ayo 
15 ATA: 
rns | Applies for Eary IOGHRDY 
eo 
Fk 
ns | Applies for Gary IOOHROY 
ne 
rns 
ra 
ns 
a 
es 
ie 


T10a 10CS16 Valid Hold from Valid SA 


Tiga [Active CMD to vals OGHROY | 
Tida_[IOCHROY inactive Pulse 
T1Sa__| CMD Active Hol rom IOCHRDY Ave | 60_ 
T16a_ [DATA Driven from READ CMD Active | 0 
T17a [Val READ Data rom OWD Active | 
wa 
ro 
‘oe 
me 
Ea 
cc 


Before \/O Command 


Ete) eaieneicieeeae MMe Sy 


Applies to Ready Cycles 


T18a Valid READ Data from IOCHRDY Active 


rasa | WRITE CMD inactive to Data Tristate | 
[BALE inactive to CMD Acie | 66 
[READ CMD Active to DIRKActve | _ 
[READ CMD inactive toDIFK inactive | 


Applies for Ready Cycles Only 
Applies for Early |OCHRDY 
Applies for Early (|OCHRDY 


Applies for Standard Cycles Only 


4/34} 
Mh 1PM] P 
NIL OO] O 
© }o | 
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Table 11-4. ISA 8-Bit |1/O Access 


T5b AEN Valid from |1/O Command Inactive 


Min 
| 50_ 
35 
20° 
100 
| 30_ 
Te | SAValidtoFalingBALE | 20 
63 
42 
Es 
0 
125 
92 
a 


ene [Max| Units| Comments 
Sh Sere 
7 a ee 
|_| ns _| Appliesfor Early IOCHRDY 
OE > i a a es oe 
bo en 
re 
P| ns 

pms 


Applies for Early IOCHRDY 


T10b l\OCS16 Valid Hold from Valid SA 

Tb 
T12b 
T13b 
T14b 
T15b CMD Active Hold from IOCHRDY Active 


Fe 
| 80 
Z2 
T17b___| Valid READ Data fromCMD Active | 
T18b Valid READ Data from IOCHRDY Active ie, 
ae 
oe 
Loa 
(15° 


18 iS eae 
pap es Pee eee aah, 
Applies to Ready Cycles 
Applies for Standard Cycles Only 
Applies for Ready Cycles Only 


ba 
100 | ns 
aaa 
poo] 
|| ins | BeforevOCommand 
18 | ns | 
pus 


T2ab | WRITE OMD inactive to Data Trstato | 
Tas | BALE Inactive to CMD Active + 65 | 
Taso | READGMD Active to DI Acive |_| 84 
Ta7> | READ GMO inacvo to Inactive |__| 15 


Applies for Early (OCHRDY 
Applies for Early IOCHRDY 


1-120 PRELIMINARY i 


intel ® : 82595 


Table 11-5. ISA 8-Bit Memory Access 


rite 


Tre 


[—[ ne Betore Wemory Command —_ 

ic 2 CaP 

as. ae 

[ne | Apples to Ready Gyoes 

me 
Tee 


T19c 
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eres os ig, 


SA[19:0], SBHE 


lIOCHRDY 


T19, T20 


T2zZ . 1Z5 
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DATA (WRITE) ‘BSPRR vets, eee eens 2” 


T27 
DIRH, DIRL 


Figure 11-6. ISA-Compatible Cycle 


290458-10 


1-122 


PRELIMINARY 


r ntel : 82595 


SA[ 19:0], SBHE 


10CS 16 


IOCHRDY 


T18 T19, T20 


EB eee 


DATA (WRITE) ee ee | ee 


> eee. 


Figure 11-7. Early IOCHRDY Cycle 
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11.5 PCMCIA Interface Timing 
Table 11-6. PCMCIA I/O Access 


Parameter| == Deseription =| Min|Max|Units| = Comments 
T30a__ |ADDRESSValidtoCMDActve =| 70] | ms | 
T31a____|CMDinactivetoADDRESSChange | 20/ | ns | 
ADDRESS Valid toTOISi6 Active/Inactve| | 35| ns | | 
ADDRESS Change to IOIS16 Change Pose ee aa | 
T34a__|REGActivebeforecMDActve =| 5| =| ns | 
T35a___|REGActiveafterCMDInactve = | 0] 6] ms | 
T36a___| CE Active/Inactive before CMD Active | 5_ 
T37a___| CE Active/Inactive after CMD Inactive | 20° 
T38a____|CMDActivetolnactive | 165, 
T39a___| CMD Active to WAIT Active/Inactive | 
T40a__|WAlTActiveDuration | 
T41a___|WAlTInactivetoCMDinactve | 0 
T42a__|CMDActivetoDATAREAD Valid | 
WAIT Inactive to DATA READ Valid Peer 
kn 
| 50 
30 | 
fre 
Pc 
ca 
ee 


Applies to Extended Cycles Only 


DATA READ Valid after CMD Inactive 


T184a Data Driven from READ CMD Active 
T185a READ CMD Inactive to Data Tri-State 
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Table 11-7. PCMCIA Memory Access 


1 pS 


E 
E 


T38b CMD Active to Inactive 
T44b DATA READ Valid after CMD Inactive 


2 
140 


100 
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lO1IS 16 


DATA (READ) 


DATA (WRITE) 


DIRH, DIRL 
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Figure 11-8. PCMCIA Cycle 
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11.6 Local Memory Timings _ The 82595 supports 64K x 4 or 256K x 4 DRAM in 
fast page mode only. Write cycles are produced in 

EARLY WAITE mode. This eliminates the using of 

11.6.1 DRAM TIMINGS the DRAM OE signal (it must be connected to GND). 


The 82595 supports up to 80 ns DRAM producing: 
Word transfer every 400 ns. 
Byte transfer every 250 ns. 
Refresh cycle—200 ns. 


Table 11-8. DRAM—A.C. Characteristics 


| Timing 
wee ee Ss eee 


20 

[160 | Access TimetomGAS —SSSC=~sSC“‘SY O=*| os 

[151 | Access Time from Column Address =f ~—SC*d | ns 

Pe Tien oie fa a). a ema oN 
pr ao e[ one 


Row Address Hold Time 
Column Address Set-Up Time 


Write Command Set-Up Time 
Write Command Hold Time 


Column Address Time Referenced to RAS 
Write Command to CAS Lead Time . 


Din Set-Up Time 
Din Hold Time 


CAS Set-Up Time for 


CAS before RAS Refresh 


before RAS Refresh 


RAS Precharge Time to CAS Active Time 


Column Address Hold Time 


Column Address to RAS Lead Time 
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Figure 11-11. DRAM Timing Diagrams: CAS before RAS Refresh Cycle 
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11.6.2 FLASH/EPROM TIMINGS @ The Vpp signal in FLASH implementation is con- 
nected always to 12V. Thus writing to the FLASH 
e The 82595 is designed to support a FLASH or is controlled only by the WE signal. 


EPROM up to 200 ns access time. 


Table 11-9. FLASH—A.C. Characteristics 


[symbot [Parameter 


Address Hold Time 


Chip Enable Set-Up Time before Write 
Chip Enable Hold Time 

Data Set-Up Time 

Data Hold Time 


ADDR[3:0] 


FLSHCS 


ex. 


Figure 11-12. FLASH Timings—Write Cycle 
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MADDR[3:0] 


FLSHCS 
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Figure 11-13. Flash Timings—Read Cycle 


Table 11-10. EEPROM Timings . 


| Symbol | Parameter | Min. | Max | Unit_ | Notes 


SK Frequency 
SK High 
SK Low 


CSS Input 


DI Input 


oe aes ee 
| tew | Self Timed Pgmcycle | 
RisingEdgetoCS Valid | 


KHz — 
ws 
ys 
pS 
pS 
ys 
ps 
ys 
ys 
ps 

ys 


Falling Edge of 
CS to DO Tri-State 
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tsk tskL 


‘ois tou toy 


0.4 ys 0.4 ws 0.4 ys 


tess tesH 


0.2 us ad 0.0 us 


NOTE: 
*This is the minimum SK period. 


Figure 11-14, EEPROM Timings 


11.6.3 [A PROM TIMINGS 
*The PROM used is a TTL 32 x 8 bit. 


Table 11-11. |A PROM A.C. Characteristics 


| Symbol | Parameter 
T174 Address Access Time 
T175 Chip Enable Access Time 


MADDR[4:0] 


IAPROMCS 


T174 


Figure 11-15. 1A PROM Timings 
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11.7 Interrupt Timing 
Table 11-12. Interrupt Timing 


| Parameter | Description | Min | Max 

1177 | Interrupt AckCMD inactive to IRQL4:0] inactive | | 500 | 

1178 | IRO[4:0} nactivetotRAl4:0] Active | too || 
I SG Se 


Tri-state CMD Inactive to IRQ[4:0] Tri-State 
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Figure 11-16. interrupt Timing 
11.8 RESET and SMOUT Timing e SMOUT during Hardware power down activation. 


General Comments 


e Both signals are asynchronous signals and have 
minimum pulse duration specification only. 


Table 11-13. RESET and SMOUT Timing 


NOTES: 

1. Noise spikes of maximum TBD ns are allowed on Reset. 
2. SMOUT is input. 

3. SMOUT is output after configuration. 
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Figure 11-17. SMOUT Timing 
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11.9 JTAG Timing 
Table 11-14. 82595 JTAG Timing 


/ Symbol Parameter 

TMS Set-Up Time 

TMS Hold Time 

TDI Set-Up Time 

TDI Hold Time 

Input Signals Set-Up Time 
Input Signals Hold Time 
Outputs Valid Delay 

TDO Valid Delay 


NOTES: 

TCK 20 MHz, 50% duty cycle. 

4.5V < Voc < 5.45V 

Data sheet values for Vou, VoL, lon, lo_ used. 
Measurements taken at 105°C (worst case temp.). 


Notes 


Se aS 
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Figure 11-18. 82595 JTAG Timing 
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11.10 Serial Timings 
Table 11-15. TPE Timings 


min | Typ | Max | Unit | 
eee One 
Po a eee 
es) ee ee 
BRS OTs wT 
TDH and TDL Pairs Rise/Fall Times. Aes ape: foe 
(@ 0.5V to Voc — 0.5V) 
98 =f too. | 401. | he 
aie 1 BO RS ne | 
ON ae ae ae 
| 98 | 100] 100 {ne | 
ee ee ee 
Aad aoe | eal ney 


toy 

tes 
top| UinkTestPulse wath 
top |Last TD Activity toLinkTestPuse 
Link Test Pulse to Data Separation 


— aaa Se 


95 ‘96 >| 


‘ 
‘ 
4 
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Figure 11-19. TPE Transmit Timings (Link Test Pulse) 
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Table 11-16. TPE Receive Timings 


[symbot [Parameter «| Mn | ty | wax | Unt 
ties | ADWADBtLeesatstatofPact | «4 | | 10 | bie 
ties | RD invalid Bits Alowod at Stan Packet ||| 1 | bie 
Ttror | AD to Internal SteadyState Propagation Deigy ||| 00 | ne 
tree | ADwimemaisanupdey | «| Side |e 
tice | _ADPar aRCon Center Jiter «dT ——SC*d Sid; to |e 
Tt | ROParBtCalBoundryater iY iP iat |e 


ty44 RD Pair Held High from Last Valid 
Position Transition 
Internal CRS Assertion Delay aes Pa Oe se 
Internal CRS Deassertion Delay Pe. eee 


RD 


gel 
INT CRS : 
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Figure 11-20. TPE Receive Timings (End of Frame) 


Table 11-17. TPE Collision Timing 


| Symbol | ———séarameter =—s|sS Min’ (|| Typ | Max | Unit 
145 Onset of Collision (RD Pair and Internal RTS 
Active) to Internal CDT 
End of Collision (RD Pair or Internal RTS Inactive) 
to Internal CDT Deassert 


Table 11-18. TPE Link Integrity Timings 


| Symbol | Parameter | Min. | Typ, | Max | Unit __ 


t120 Last RD Activity to Link Fault 100 } 
(Link Loss Timer) 
Minimum Received Linkbeat Separation”) | 2 | 5 | 7 | ms __ 


NOTES: 
1. Linkbeats closer in time to this value are considered noise, and rejected. 
2. Linkbeats further apart in time than this value are not considered consecutive and are rejected. 
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Figure 11-21. TPE Link Integrity Timings 


Table 11-19. AUI Timings 


| Symbol | Parameter, =| Min' | Typ | Max | Unit 
| tee | TRMTPairRise/Fall Times | 


ty27 Bit Cell Center to Bit Cell Center of 100.5 
TRMT Pair 
ty28 Bit Cell Center to Bit Cell Boundary of 49.5 
TRMT Pair 
TRMT Pair Held at Positive Differential at 
Start of Idle 
TRTM Pair Return to <40 mVp from ws 
Last Positive Transition 
pe hig 
t26—-| + ti 26 |__|. +. t} 9g ——+ 


tio7 4428 


290458-25 


Figure 11-22. AUI Transmit Timings 


Table 11-20. AUI Receive Timings 


RCV Pair Rise/Fall Times 
RCV Pair Bit Cell Center Jitter in Preamble 


RCV Pair Bit Cell Center/Boundary Jitter in Data 
RCV Pair Idle Time after Transmission 
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Figure 11-23. AUI Receive Timings 
Table 11-21. AUI Collision Timings 


[symbot_ | __—Parameter | Min’ | Typ | Max | Unit 
| tus | CLSNPairOycloTime | so | | tte ns 


Sy as RS once 
eto 


t147 CLSN Pair Return to Zero from 
Last Positive Transition 


| tag —s«| CSN Pair High/Low Times 


Figure 11-24. AUI Collision Timings 


Table 11-22. AUI Noise Filter Timings 


| Symbol | Parameter, =| Min. | Max | Unit 
t152 RCV Pair Noise Filter Pulse Width 
Accept (@ — 285 mV) 
t153 CLSN Pair Noise Filter Pulse Width 
Accept (@ — 285 mV) 
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Figure 11-25. AUI Noise Filter Timings 
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Table 11-23. Jabber Timings 


| Symbol | Parameter =| Min_ 
Maximum Length Transmission before 
Jabber Fault (TPE) 
Maximum Length Transmission before 10 18 
Jabber Fault (AUI) : 


Minimum Idle Time to Clear Jabber Function 275 750 


INT RTS \ EE as are eee 
Peart a 


Typ | Max | Unit 
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Figure 11-26. Jabber Timings 
Table 11-24. LED Timings 


| Symbol | Parameter | Min, | Typ | Max | Unit 
pote * PS Agieemontines [a0 a aa ae 
bas a2, | AGRE TTI SBOE Sage gs 
STE Sey a a re 
EOL ma REP (oe Cais eg a 


t173 


i 
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Figure 11-27. LED Timings 
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12.0 REVISION SUMMARY 


The following list represents key differences between version -002 and version -003 of the 82595 Ethernet 
Controller Data Sheet. 


Section 2.3 
Section 2.8 
Section 4.1.3 
Section 4.5 
Section 10.5 
Section 11.1 
Section 11.3 


Section 11.5 


Pin type of FL/IADATA4-7 and EEPROMDO have been corrected. 

Power Down states using SMOUT # or software command have been clarified. 

The MC ALL bit has been deleted. The default value is 0. 

The EEPROM Register 0 contents have been changed and corrected. 

Figure 10-1, 10-5 have been changed for correct resistor values (R5—R8). 

Table 11-1. Vj} (jumpr) has been added; also, several chip signals have been added to note 11. 


The inductor value used in parallel with the load resistor is incorrect. The correct value is 27 H : 
+ 5%. 


Figure 11-8. T184 and T185 timings have been added to the diagram. IOCS16# is incorrect in 
the diagram. The correct pin is IOIS16#. 


Section 11.6.2 T83 has been deleted. Figure 11-14, EEPROM timings have been added. 
Section 11.6.3 T176 has been deleted. 


Section 11.9 


JTAG timings have been added. 
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HIGH-PERFORMANCE 32-BIT LOCAL 


AREA NETWORK COPROCESSOR 


m Performs Complete CSMA/CD Medium = Optimized CPU Interface 


Access Control (MAC) Functions— — Optimized Bus Interface to Intel’s 
independently of CPU i486™T™DX, i486T™SX, i487TMSX and 
— IEEE 802.3 (EOC) Frame Delimiting 80960CA Processors 
— HDLC Frame Delimiting — 33 MHz, 25 MHz, 20 MHz and 16 MHz 

Clock Frequencies 
™ iy Re aneacee ate ale — Supports Big Endian and Little 
IEEE TYPE 10BASES5 (Ethernet’), Endian Byte Ordering 
IEEE TYPE 10BASE2 (Cheapernet), @ 32-Bit Bus Master Interface 
IEEE TYPE 1BASE5 (StarLAN), — 106 MB/s Bus Bandwidth 
and the Proposed Standard — Burst Bus Transfers 
10BASE-F — Bus Throttle Timers 

— Proprietary CSMA/CD Networks Up — Transfers Data at 100% of Serial 

to 20 Mb/s Bandwidth 


— 128-Byte Receive FIFO, 64-Byte 


m On-Chip Memory Management Transmit FIFO 


— Automatic Buffer Chaining 


— Buffer Reclamation after Receipt of m@ Configurable Initialization Root for Data 
Bad Frames; Optional Save Bad Structures 
Frames = High-Speed, 5V, CHMOS** IV 


— 32-Bit Segmented or Linear (Flat) Technology 


Memory Addressing Formats 
. : @ 132-Pin Plastic Quad Flat Pack (PQFP) 
m@ Network Management and Diagnostics and PGA Package 


— Monitor Mode (See Packaging Spec Order No. 240800-001, 


— 32-Bit Statistical Counters Package Type KU and A) 
m 82586 Software Compatible i486 is a trademark of Intel Corporation. 
*Ethernet is a registered trademark of Xerox Corporation. 
gw Self-Test Diagnostics **CHMOS is a patented process of Intel Corporation. 


Serial 


RTS 


CTs 8 Transmit 


ix «in PORT 
TxC Machine Machine 32-Bit DBus 
Interface 
Ee Unit 
32-Bit DBus 
ces ! 
CRS Carer Ol RR A ae A Re oe | 
Sense I = 1 
— Collision ! 1 
a Detect I I 
Logic I 
et errs ae 1 
Bus 1 
Exponential Interface ( T~“Control__ ) 
Backoff | Unit 
icro 
chine 


] 

I 

I 

I 

1 

1 

| 

| 

i 

I Timer 

| Switch | 

| 

1 

| M 
! Ma 
t 

i 

l 


Figure 1. 82596CA Block Diagram 
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INTRODUCTION 


The 82596CA is an intelligent, high-performance 
32-bit Local Area Network coprocessor. The 
82596CA implements the CSMA/CD access method 
and can be configured to support all existing IEEE 
802.3 standards—TYPEs 10BASE-T, 10BASE5, 
10BASE2, 1BASE5, and 10BROADS6E. It can also be 
used to implement the proposed standard TYPE 
10BASE-F. The 82596CA performs high-level com- 
mands, command chaining, and interprocessor com- 
munications via shared memory, thus relieving the 
host CPU of many tasks associated with network 
control. All time-critical functions are performed in- 
dependently of the CPU, this increases network per- 
formance and efficiency. The 82596CA bus interface 
is optimized for Intel’s i486™SX, i486TDX, 
i487™SX, 80960CA, and 80960KB processors. 


The 82596CA implements all IEEE 802.3 Medium 
Access Control and channel interface functions, 
these include framing, preamble generation and 
stripping, source address generation, destination ad- 
dress checking, short-frame detection, and automat- 


ic length-field handling. Data rates up to 20 Mb/s are . 


supported. . 


The 82596CA provides a powerful host system inter- 
face. It manages memory structures automatically, 
with command chaining and bidirectional data chain- 
ing. An on-chip DMA controller manages four chan- 
nels, this allows autonomous transfer of data blocks 
(buffers and frames) and relieves the CPU of byte 
transfer overhead. Buffers containing errored or col- 
lided frames can be automatically recovered without 
CPU intervention. The 82596CA provides an up- 
grade path for existing 82586 software drivers by 
providing an 82586-software-compatible mode that 
supports the current 82586 memory structure. The 
82586CA also has a Flexible memory structure and 
a Simplified memory structure. The 82596CA can 
address up to 4 gigabytes of memory. The 82596CA 
supports Little Endian and Big Endian byte ordering. 


The 82596CA bus interface can achieve a burst 
transfer rate of 106 MB/s at 33 MHz. The bus inter- 
face employs bus throttle timers to regulate 
82596CA bus use. Two large, independent FIFOs— 
128 bytes for Receive and 64 bytes for Transmit— 
tolerate long bus latencies and provide programma- 
ble thresholds that allow the user to optimize bus 
overhead for any worst-case bus latency. The high- 
performance bus is capable of back-to-back trans- 
mission and reception during the IEEE 802.3 9.6-us 
Interframe Spacing (IFS) period. 


The 82596CA provides a wide range of diagnostics 


and network management functions, these include 
internal and external loopback, exception condition 
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tallies, channel activity indicators, optional capture 
of all frames regardless of destination address 
(promiscuous mode), optional capture of errored or 
collided frames, and time domain reflectometry for 
locating fault points on the network cable. The sta- 
tistical counters, in 32-bit segmented and linear 
modes, are 32-bits each and include CRC errors, 
alignment errors, overrun errors, resource errors, 
short frames, and received collisions. The 82596CA 
also features a monitor mode for network analysis. 
In this mode the 82596CA can capture status bytes, 
and update statistical counters, of frames monitored _ 
on the link without transferring the contents of the 
frames to memory. This can be done concurrently 
while transmitting and receiving frames destined for 
that station. 


The 82596CA can be used in both baseband and 
broadband networks. It can be configured for maxi- 
mum network efficiency (minimum contention over- 
head) with networks of any length. Its highly flexible 
CSMA/CD unit supports address field lengths of 
zero through six bytes—configurable to either IEEE 
802.3/Ethernet or HDLC frame delimitation. It also 
supports 16- or 32-bit cyclic redundancy checks. 
The CRC can be transferred directly to memory for 
receive operations, or dynamically inserted for trans- 
mit operations. The CSMA/CD unit can also be con- 
figured for full duplex operation for high throughput 
in point-to-point connections. 


The 82596 C-step incorporates several new features 
not found in previous steppings. The following is a 
summary of the 82596 C-step’s new features. 


e The 82596 C-step fixes Errata found in the A1 
and B steppings. 


e The 82596 C-step has improved AC timings over 
both the A and B steppings. 


e The 82596 C-step has a New Enhanced Big Endi- 
an Mode where in Linear Addressing Mode, true 
32-bit Big Endian functionality is achieved. New 
Enhanced Big Endian Mode is enabled by setting 
bit 7 of the SYSBUS byte. This mode is software 
compatible with the big endian mode of the 
B-step with one exception—no 32-bit addresses 
need to be swapped by software in the C-step. In 
this new mode, the 82596 C-step treats 32-bit ad- 
dress pointers as true 32-bit entities and the SCB 
absolute address and statistical counters are still 
treated as two 16-bit big endian entities. Not set- 
ting this mode will configure the 82596 C-step to 
be 100% compatible to the Ai-step big endian 
mode. 


e The 82596 C-step is hardware and software com- 
patible to both the A1 and B steppings allowing 
for easy “drop-in” to current designs. Pinout and 
control structures remain unchanged. 


i ntel . 82596CA 


The 82596CA is fabricated with Intel’s reliable, 5-V, CHMOS IV (process 648.8) technology. It is available in a 
132-pin PQFP or PGA package. 
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Figure 2. 82596CA PQFP Pin Configuration 
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Figure 3. 82596CA PGA Pinout 
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82596CA PGA Cross Reference by Pin Name 


Serial 


Signal PinNo. | Signal Pin No. Signal Pin No. | Signal Pin No. 
A2 N9 


DO J2 
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PIN DESCRIPTIONS 


CLOCK. The system clock input provides the fundamental timing for 
the 82596. It is a 1X CLK input used to generate the 82596 clock and 
requires TTL levels. All external timing parameters are specified in 
reference to the rising edge of CLK. 


DATA BUS. The 32 Data Bus lines are bidirectional, tri-state lines that 
provide the general purpose data path between the 82596 and 
memory. With the 82596 the bus can be either 16 or 32 bits wide; this 
is determined by the BS16 signal. The 82596 always drives all 32 data 
lines during Write operations, even with a 16-bit bus. D31- DO are 
floated after a Reset or when the bus is not acquired. ; 

These lines are inputs during a CPU Port access; in this mode the CPU 
writes the next address to the 82596 through the data lines. During 
PORT commands (Relocatable SCP, Self-Test, Reset and Dump) the 
address must be aligned to a 16-byte boundary. This frees the D3—Dpo 
lines so they can be used to distinguish the commands. The following 
is asummary of the decoding data. 


Reset 
Relocatable SCP 
Self-Test 

Dump Command 


DATA PARITY. These are tri-stated data parity pins. There is one 
parity line for each byte of the data bus. The 82596 drives them with 


even-parity information during write operations having the same timing 
as data writes. Likewise, even-parity information, with the same timing 
as read information, must be driven back to the 82596 over these pins 
to ensure that the correct parity check status is indicated by the 
82596. 


27 PARITY CHECK. This pin is driven high one clock after RDY to inform 
Read operations of the parity status of data sampled at the end of the 
previous clock cycle. When driven low it indicates that incorrect parity 
data has been sampled. It only checks the parity status of enabled 
bytes, which are indicated by the Byte Enable and Bus Size signals. 
PCHK is only valid for one clock time after data read is returned to the 


82596; i.e., it is inactive (high) at all other times. 


A31-A2 70-108 ADDRESS LINES. These 30 tri-stated Address lines output the 
address bits required for memory operation. These lines are floated 
after a Reset or when the bus is not acquired. 


BE3-BEO | 109-114 BYTE ENABLE. These tri-stated signals are used to indicate which 
bytes are involved with the current memory access. The number of 
Byte Enable signals asserted indicates the physical size of the data 
being transferred (1, 2, 3, or 4 bytes). 
¢ BEO indicates D7-DO 
e BE1 indicates D15-D8 
e BE2 indicates D23-D16 
e BES indicates D31-D24 : 
These lines are floated after a Reset or when the bus is not acquired. 


120 WRITE/READ. This dual function pin is used to distinguish Write and 
Read cycles. This line is floated after a Reset or when the bus is not 
acquired. 
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ADDRESS STATUS. The 82596 uses this tri-state pin to indicate to _ 
indicate that a valid bus cycle has begun and that A31—A2, BE3-BE0, 
and W/R are being driven. It is asserted during t1 bus states. This line 
is floated after a Reset or when the bus is not acquired. 


READY. Active low. This signal is the acknowledgment from 
addressed memory that the transfer cycle can be completed. When 
high, it causes wait states to be inserted. It is ignored at the end of the 
first clock of the bus cycle’s data cycle. This active-low signal does not 
have an internal pull-up resistor. This signal must meet the setup and 
hold times to operate correctly. 


BURST READY. Active low. Burst Ready, like RDY, indicates that the 
external system has presented valid data on the data pins in response 
to a Read, or that the external system has accepted the 82596 data in 
response to a Write request. Also, like RDY, this signal is ignored at 
the end of the first clock in a bus cycle. If the 82596 can still receive 
data from the previous cycle, ADS will not be asserted in the next 
clock cycle; however, Address and Byte Enable will change to reflect 
the next data item expected by the 82596. BRDY will be sampled 
during each succeeding clock and if active, the data on the pins will be 
strobed to the 82596 or to external memory (read/write). BRDY 
operates exactly like READY during the last data cycle of a burst 
sequence and during nonburstable cycles. 


BURST LAST. A signal (active low) on this tri-state pin indicates that 
the burst cycle is finished and when BRDY is next returned it will be 
treated as a normal ready; i.e., another set of addresses will be driven 
with ADS or the bus will go idle. BLAST is not asserted if the bus is not 
acquired. 


ADDRESS HOLD. This hold signal is active high, it allows another bus 
master to access the 82596 address bus. In a system where an 82596 
and an i486 processor share the local bus, AHOLD allows the cache 
controller to make a cache invalidation cycle while the 82596 holds the 
address lines. In response to a signal on this pin, the 82596 
immediately (i.e. during the next clock) stops driving the entire address 
bus (A31—A2); the rest of the bus can remain active. For example, 
data can be returned for a previously specified bus cycle during 
Address Hold. The 82596 will not begin another bus cycle while 
AHOLD is active. 


BACKOFF. This signal is active low, it informs the 82596 that another 
bus master requires access to the bus before the 82596 bus cycle 
completes. The 82596 immediately (i.e. during the next clock) floats its 
bus. Any data returned to the 82596 while BOFF is asserted is ignored. 
BOFF has higher priority than RDY or BRDY; if two such signals are 
returned in the same clock period, BOFF is given preference. The 
82596 remains in Hold until BOFF goes high, then the 82596 resumes 
its bus cycle by driving out the address and status, and asserting ADS. 


LOCK. This tri-state pin is used to distinguish locked and unlocked bus 
cycles. LOCK generates a semaphore handshake to the CPU. LOCK 
can be active for several memory cycles, it goes active during the first 
locked memory cycle (t1) and goes inactive at the last locked cycle 
(t2). This line is floated after a Reset or when the bus is not acquired. 
LOCK can be disabled via the sysbus byte in software. 
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PIN DESCRIPTIONS (Continued) 


BUS SIZE. This signal allows the 82596CA to work with either 16- or 
32-bit bytes. Inserting BS16 low causes the 82596 to perform two 16- 
bit memory accesses when transferring 32-bit data. In little endian 
mode the D15-—D0 lines are driven when BS16 is inserted, in Big 
Endian mode the D31-D16 lines are driven. 


HOLD. The HOLD signal is active high, the 82596 uses it to request 
local bus mastership. In normal operation HOLD goes inactive before 

HLDA. The 82596 can be forced off the bus by deasserting HLDA or if 
the bus throttle timers expire. 


HOLD ACKNOWLEDGE. The HLDA signal is active high, it indicates 
that bus mastership has been given to the 82596. HLDA is internally 
synchronized; after HOLD is detected low, the CPU drives HLDA low. 
NOTE: | 

Do not connect HLDA to Vcc—it will cause a deadlock. A user wanting 
to give the 82596 permanent access to the bus should connect HLDA 
to HOLD. If HLDA goes inactive before HOLD, the 82596 will release 
the bus (by deasserting HOLD) within a maximum of within a specified 
number of bus ota as cA aed in the 82596 User’s Manual. 


PORT. When this signal is received, the 82596 latches the data on the 
data bus into an internal 32-bit register. When the CPU is asserting this 
signal it can write into the 82596 (via the data bus). This pin must be 

activated twice during all CPU Port access commands. 


RESET. This active high, internally synchronized signal causes the 
82596 to terminate current activity. The signal must be high for at least 
five system clock cycles. After five system clock cycles and four TxC 
clock cycles the 82596 will execute a Reset when it receives a high 
RESET signal. When RESET returns to low the 82596 waits for the 
first CA signal and then begins the initialization sequence. 


LITTLE ENDIAN/BIG ENDIAN. This dual-function pin is used to 
select byte ordering. When LE/BE is high, little endian byte ordering is 
used; when low, big endian byte ordering is used for data in frames 

(bytes) and for control (SCB, RFD, CBL, etc). 


CHANNEL ATTENTION. The CPU uses this pin to force the 82596 to 
begin executing memory resident Command blocks. The CA signal is 
internally synchronized. The signal must be high for at least one 
system clock. It is latched internally on the high to low edge and then 
detected by the 82596. 

The first CA after a Reset forces the 82596 into the initialization 
sequence beginning at location OOFFFFF6h or an SCP address written 
to the 82596 using CPU Port access. All subsequent CA signals cause 
the 82596 to begin executing new command sequences from the SCB. 


INTERRUPT. A high signal on this pin notifies the CPU that the 82596 
is requesting an interrupt. This signal is an edge triggered interrupt 
signal, and can be configured to be active high or low. 
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POWER. +5V +10%. 
GROUND. 0 V. 


TRANSMIT DATA. This pin transmits data to the serial link. It is high 
when not transmitting. 


TRANSMIT CLOCK. This signal provides the fundamental timing for 
the serial subsystem. The clock is also used to transmit data 
synchronously on the TxD pin. For NRZ encoding, data is transferred 
to the TxD pin on the high to low clock transition. For Manchester 
encoding, the transmitted bit center is aligned with the low to high 
transition. Transmit clock must always be running for proper device 
operation. 


LOOPBACK. This TTL-level control signal enables the loopback 
mode. In this mode serial data on the TxD input is routed through the 
82C501 internal circuits and back to the RxD output without driving the 
transceiver cable. To enable this signal, both internal and external 
loopback need to be set with the Configure command. 


RECEIVE DATA. This pin receives NRZ serial data only. It must be 
high when not receiving. 


RECEIVE CLOCK. This signal provides timing information to the 
internal shifting logic. For NRZ data the state of the RxD pin is 
sampled on the high to low transition of the clock. 


REQUEST TO SEND. When this signal is low the 82596 informs the 
external interface that it has data to transmit. It is forced high after a 
Reset or when transmission is stopped. 


CLEAR TO SEND. An active-low signal that enables the 82596 to 
send data. It is normally used as an interface handshake to RTS. 

Asserting CTS high stops transmission. CTS is internally synchronized. 
lf CTS goes inactive, meeting the setup time to the TxC negative edge, 
the transmission will stop and RTS will go inactive within, at most, two 


TxC cycles. 


CARRIER SENSE. This signal is active low, it is used to notify the 
82596 that traffic is on the serial link. It is only used if the 82596 is 
configured for external Carrier Sense. In this configuration external 
circuitry is required for detecting traffic on the serial link. CRS is 
internally synchronized. To be accepted, the signal must remain active 
for at least two serial clock cycles (for CRSF = 0). 


COLLISION DETECT. This active-low signal informs the 82596 that a 
collision has occurred. It is only used if the 82596 is configured for 
external Collision Detect. External circuitry is required for collision 
detection. CDT is internally synchronized. To be accepted, the signal 
must remain active for at least two serial clock cycles (for COTF=0). 
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82596 AND HOST CPU INTERACTION 


The 82596CA and the host CPU communicate 
through shared memory. Because of its on-chip 
DMA capability, the 82596 can make data block 
transfers (buffers and frames) independently of the 
CPU; this greatly reduces the CPU byte transfer 
overhead. 


The 82596 is a multitasking coprocessor that com- 
prises two independent logical units—the Command 
Unit (CU) and the Receive Unit (RU). The CU exe- 
cutes commands from shared memory. The RU han- 
dies all activities related to frame reception. The in- 
dependence of the CU and RU enables the 82596 to 
engage in both activities simultaneously—the CU 
can fetch and execute commands from memory 
while the RU is storing received frames in memory. 
The CPU is only involved with this process after the 
CU has executed a sequence of commands or the 
RU has finished storing a sequence of frames. 


The CPU and the 82596 use the hardware signals 
Interrupt (INT) and Channel Attention (CA) to initiate 
communication with the System Control Block 
(SCB), see Figure 4. The 82596 uses INT to alert the 
CPU of a change in the contents of the SCB, the 
CPU uses CA to alert the 82596. 


The 82596 has a CPU Port Access state that allows 
the CPU to execute certain functions without ac- 
cessing memory. The 82596 PORT pin and data bus 
pins are used to enable this feature. The CPU can 
directly activate four operations when the 82596 is in 
this state. 


e Write an alternative System Configuration Pointer 
(SCP). This can be used when the 82596 cannot 
use the default SCP address space. 


® Write a different Dump Command Pointer and ex- 
ecute Dump. This can be used for troubleshoot- 
ing No Response problems. 

e The CPU can reset the 82596 via software with- 
out disturbing the rest of the system. 


e A self-test can be used for board testing; the 
82596 will execute a self-test and write the re- 
sults to memory. 
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82596 BUS INTERFACE 


The 82596CA has bus interface timings and pin defi- 
nitions that are compatible with Intel’s 32-bit 
i486™SX and i486™DX microprocessors. This 
eliminates the need for additional bus interface logic. 
Operating at 33 MHz, the 82596’s bus bandwidth 
can be as high as 106 MB/s. Since Ethernet only 
requires 1.25 MB/s, this leaves a considerable 
amount of bandwidth for the CPU. The 82596 also 
has a bus throttle to regulate its use of the bus. Two 
timers can be programmed through the SCB: one 
controls the maximum time the 82596 can remain on 
the bus, the other controls the time the 82596 must 
stay off the bus (see Figure 5). The bus throttle can 
be programmed to trigger internally with HLDA or 
externally with BREQ. These timers can restrict the 
82596 HOLD activation time and improve bus utiliza- 
tion. 


82596 MEMORY ADDRESSING 


The 82596 has a 32-bit memory address range, 
which allows addressing up to four gigabytes of 
memory. The 82596 has three memory addressing 
modes (see Table 1). 


© 82586 Mode. The 82596 has a 24-bit memory 
address range. The System Control Block, Com- 
mand List, Receive Descriptor List, and Buffer 
Descriptors must reside in one 64-KB memory 
segment. Transmit and Receive buffers can re- 
side in a 24-bit address space. 


® 32-Bit Segmented Mode. The 82596 has a 32- 
bit memory address range. The System Control 
Block, Command List, Receive Descriptor List, 
and Buffer Descriptors must reside in one 64-KB 
memory segment. Transmit and Receive buffers 
can reside in a 32-bit address space. 


@ Linear Mode. The 82596 has a 32-bit memory 
address range. Any memory structure can reside 
anywhere within the 32-bit memory address 
range. 
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Figure 5. Bus Throttle Timers 


Table 1. 82596 Memory Addressing Formats 


Operation Mode 
Pointer or Offset 32-Bit 
82586 Segmented Linear 

ISCP Address 24-Bit Linear 32-Bit Linear 32-Bit Linear 
SCB Address Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear 
Command Block Pointers Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear 
Tx Frame Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear 
Rx Buffer Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear 
Tx Buffer Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear 


Rx Buffers 24-Bit Linear 32-Bit Linear 32-Bit Linear 
Tx Buffers 24-Bit Linear 32-Bit Linear 32-Bit Linear 


Rx Frame Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear 
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Figure 6. 82596 Shared Memory Structure 


82596 SYSTEM MEMORY STRUCTURE 


The Shared Memory structure consists of four parts: 
the Initialization Root, the System Control Block, the 
Command List, and the Receive Frame Area (see 
Figure 6). 


The Initialization Root is in an established location 
known to the host CPU and the 82596 (OOFFFFF6h). 
However, the CPU can establish the Initialization 
Root in another location by using the CPU Port ac- 
cess. This root is accessed during initialization, and 
points to the System Control Block. 


1-152 


The System Control Block serves as a bidirectional 
mail drop for the host CPU and the 82596 CU and 
RU. It is the central point through which the CPU and 
the 82596 exchange control and status information. 
The SCB has two areas. The first contains instruc- 
tions from the CPU to the 82596. These include: 
control of the CU and RU (Start, Abort, Suspend, 
and Resume), a pointer to the list of CU commands, 
a pointer to the Receive Frame Area, a set of Inter- 
rupt Acknowledge bits, and the T-ON and T-OFF 
timers for the bus throttle. The second area contains 
status information the 82596 is sending to the CPU. 
Such as, the CU and RU states (Idle, Active 


| ’ 

intel. 
Ready, Suspended, No Receive Resources, etc.), in- 
terrupt bits (Command Completed, Frame Received, 


CU Not Ready, and RU Not Ready), and statistical 
counters. 


The Command List functions as a program for the 
CU; individual commands are placed in memory 
units called Command Blocks (CBs). These CBs 
contain the parameters and status of specific high- 
level commands called Action Commands; e.g., 
Transmit or Configure. 


Transmit causes the 82596 to transmit a frame. The 
Transmit CB contains the destination address, the 
length field, and a pointer to a list of linked buffers 
holding the frame that is to be constructed from sev- 
eral buffers scattered throughout memory. The 
Command Unit operates without CPU intervention; 
the DMA for each buffer, and the prefetching of ref- 
erences to new buffers, is performed in parallel. The 
CPU is notified only after a transmission is complete. 


The Receive Frame Area is a list of Free Frame De- 
scriptors (descriptors not yet used) and a list of user- 
prepared buffers. Frames arrive at the 82596 unso- 
licited; the 82596 must always be ready to receive 
and store them in the Free Frame Area. The Re- 
ceive Unit fills the buffers when it receives frames, 
and reformats the Free Buffer List into received- 
frame structures. The frame structure is, for all prac- 
tical purposes, identical to the format of the frame to 
be transmitted. The first Frame descriptor is refer- 
enced by the SCB. Unless the 82596 is configured 
to Save Bad Frames, the frame descriptor, and the 
associated buffer descriptor, which is wasted when 
a bad frame is received, are automatically reclaimed 
and returned to the Free Buffer List. 


Receive buffer chaining (storing incoming frames in 
a linked buffer list) significantly improves memory 
utilization. Without buffer chaining, the user must al- 
locate consecutive blocks of memory, each capable 
of containing a maximum frame (for Ethernet, 1518 
bytes). Since an average frame is about 200 bytes, 
this is very inefficient. With buffer chaining, the user 
can allocate small buffers and the 82596 will only 
use those that are needed. 


Figure 7 A-D illustrates how the 82596 uses the 
Receive Frame Area. Figure 7A shows an unused 
Receive Frame Area composed of Free Frame De- 
scriptors and Free Receive Buffers prepared by the 
user. The SCB points to the first Frame Descriptor of 
the Frame Descriptor List. Figure 7B shows the 
same Receive Frame Area after receiving one 
frame. This first frame occupies two Receive Buffers 
and one Frame Descriptor—a valid received frame 
will only occupy one Frame Descriptor. After receiv- 
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ing this frame the 82596 sets the next Free Frame 
Descriptor RBD pointer to the next Free RBD. Figure 
7C shows the RFA after receiving a second frame. 
In this example the second frame occupies only one 
Receive Buffer and one RFD. The 82596 again sets 
the RBD pointer. This process is repeated again in 
Figure 7D, showing the reception of another frame 
using one Receive Buffer; in this example there is an 
extra Frame Descriptor. 


TRANSMIT AND RECEIVE MEMORY 
STRUCTURES 


There are three memory structures for reception and 
transmission. The 82586 memory structure, the 
Flexible memory structure, and the Simplified memo- 
ry structure. The 82586 mode is selected by config- 
uring the 82596 during initialization. In this mode all 
the 82596 memory structures are compatible with 
the 82586 memory structures. 


When the 82596 is not configured to the 82586 
mode, the other two memory structures, Simplified 
and Flexible, are available for transmitting and re- 
ceiving. These structures are selected by setting the 
S/F bit in the Transmit Command and/or the Re- 
ceive Frame Descriptor (see Figures 29, 30, 41, and 
42). It is recommended that any linked list of buffers 
be relegated to a single type—either simplified or 
flexible. The Simplified memory structure offers a 
simple structure for ease of programming (see Fig- 
ure 8). All information about a frame is contained in 
one structure; for example, during reception the RFD 
and data field are contained in one structure. 


The Flexible memory structure (see Figure 9) has a 
control field that allows the programmer to specify 
the amount of receive data the RFD will contain for 
receive operations and the amount of transmit data 
the Transmit Command Block will contain for trans- 
mit operations. For example, when the control field 
in the RFD is set to 20 bytes during a reception, the 
first 20 bytes of the data field are stored in the RFD 
(6 bytes of destination address, 6 bytes of source 
address, 2 bytes of length field, and 6 bytes of data) 
and the remainder of the data field is stored in the 
Receive Data Buffers. This is useful for capturing 
frame headers when header information is con- 
tained in the data field. The header information can 
then be automatically stored in the RFD partitioned 
from the Receive Data Buffer. 


The control field can also be used for the Transmit 
Command when the Flexible memory structure is 
used. The quantity of data field bytes to be transmit- 
ted from the Transmit Command Block is specified 
by the variable control field. 
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Figure 7. Frame Reception in the RFA 
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Figure 8. Simplified Memory Structure 
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TRANSMITTING FRAMES 


The 82596 executes high-level Action Commands 
from the Command List in system memory. Action 
Commands are fetched and executed in parallel with 
the host CPU operation, thereby significantly improv- 
ing system performance. The format of the Action 
Commands is shown in Figure 10. Figure 28 shows 
the 82586 mode, and Figures 29 and 30 show the 
command formats of the Linear and 32-bit Segment- 
ed modes. 


A single Transmit command contains, as part of the 
command-specific parameters, the destination ad- 
dress and length field of the transmitted frame and a 
pointer to buffer area in memory containing the data 
portion of the frame. The data field is contained in a 
memory data structure consisting of a buffer de- 
scriptor (BD) and a data buffer—or a linked list of 
buffer descriptors and buffers—as shown in Figure 
Tt, 


Multiple data buffers can be chained together using 
the BDs. Thus, a frame with a long data field can be 
transmitted using several (shorter) data buffers 
chained together. This chaining technique allows the 
system designer to develop efficient buffer manage- 
ment. 


The 82596 automatically generates the preamble 
(alternating 1s and Os) and start frame delimiter, 
fetches the destination address and length field from 
the Transmit command, inserts its unique address 
as the source address, fetches the data field speci- 
fied by the Transmit command, and computes and 
appends the CRC to the end of the frame (see Fig- 
ure 12). In the Linear and 32-bit Segmented mode 
the CRC can be optionally inserted on a frame-by- 
frame basis by setting the NC bit in the Transmit 
Command Block (see Figures 29 and 30). 


The 82596 can be configured to generate two types 
of start and end frame delimiters—End of Carrier 
(EOC) or HDLC. In EOC mode the start frame delimi- 
ter is 10101011 and the end frame delimiter is indi- 
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cated by the lack of a signal after the last bit of the 
frame check sequence field has been transmitted. In 
EOC mode the 82596 can be configured to extend 
short frames by adding pad bytes (7Eh) during trans- 
mission, according to the length field. In HDLC mode 
the 82596 will generate the 01111110 flag for the 
start and end frame delimiters, and do standard bit 
stuffing and stripping. Furthermore, the 82596 can 
be configured to pad frames shorter than the speci- 
fied minimum frame length by appending the appro- 
priate number of flags to the end of the frame. 


When a collision occurs, the 82596 manages the 
jam, random wait, and retry processes, reinitializing 
DMA pointers without CPU intervention. Multiple 
frames can be sent by linking the appropriate num- 
ber of Transmit commands together. This is particu- 
larly useful when transmitting a message larger than 
the maximum frame size (1518 bytes for Ethernet). 
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Figure 10. Action Command Format 
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Figure 11. Data Buffer Descriptor and 
Data Buffer Structure 
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Figure 12. Frame Format 
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RECEIVING FRAMES 


To reduce CPU overhead, the 82596 is designed to 
receive frames without CPU supervision. The host 
CPU first sets aside an adequate receive buffer 
space and then enables the 82596 Receive Unit. 
Once enabled, the RU watches for arriving frames 
and automatically stores them in the Receive Frame 
Area (RFA). The RFA contains Receive Frame De- 
scriptors, Receive Buffer Descriptors, and Data Buff- 
ers (see Figure 13). The individual Receive Frame 
Descriptors make up a Receive Descriptor List 
(RDL) used by the 82596 to store the destination 
and source addresses, the length field, and the 
status of each frame received (see Figure 14). 


Once enabled, the 82596 checks each passing 
frame for an address match. The 82596 will recog- 
nize its own unique address, one or more multicast 
addresses, or the broadcast address. If a match is 
found the 82596 stores the destination and source 
addresses and the length field in the next available 
RFD. It then begins filling the next available Data 
Buffer on the FBL, which is pointed to by the current 
RFD, with the data portion of the incoming frame. As 
one Data Buffer is filled, the 82596 automatically 
fetches the next DB on the FBL until the entire frame 
is received. This buffer chaining technique is particu- 
larly memory efficient because it allows the system 
designer to set aside buffers to fit frames much 
shorter than the maximum allowable frame length. If 
AL-LOC = 1, or if the flexible memory structure is 
used, the addresses and length field can be placed 
in the Receive Buffer. 


Once the entire frame is received without error, the 
82596 does the following housekeeping tasks. 


e The actual count field of the last Buffer Descrip- 
tor used to hold the frame just received is updat- 
ed with the number of bytes stored in the associ- 
ated Data Buffer. 


e The next available Receive Frame Descriptor is 
fetched. 


e The address of the next available Buffer Descrip- 
tor is written to the next available Receive Frame 
Descriptor. 


e A frame received interrupt status bit is posted in 
the SCB. 


e An interrupt is sent to the CPU. 


lf a frame error occurs, for example a CRC error, the 
82596 automatically reinitializes its DMA pointers 
and reclaims any data buffers containing the bad 
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frame. The 82596 will continue to receive frames 
without CPU help as long as Receive Frame De- 
scriptors and Data Buffers are available. 


82596 NETWORK MANAGEMENT 
AND DIAGNOSTICS 


The behavior of data communication networks is 
normally very complex because of their distributed 
and asynchronous nature. It is particularly difficult to 
pinpoint a failure when it occurs. The 82596 has ex- 
tensive diagnostic and network management func- 
tions that help improve reliability and testability. The 
82596 reports on the following events after each 
frame is transmitted. 


e Transmission successful. 
e Transmission unsuccessful. Lost Carrier Sense. 
e Transmission unsuccessful. Lost Clear to Send. 


e Transmission unsuccessful. A DMA underrun oc- 
curred because the system bus did not keep up 
with the transmission. 


e Transmission unsuccessful. The number of colli- 
sions exceeded the maximum allowed. 


e Number of Collisions. The number of collisions 
experienced during transmission of the frame. 


e Heartbeat Indicator. This indicates the presence 
of a heartbeat during the last Interframe Spacing 
(IFS) after transmission. 


When configured to Save Bad Frames the 82596 
checks each incoming frame and reports the follow- 
ing errors. 


e CRC error. Incorrect CRC in a properly aligned 
frame. 


e Alignment error. Incorrect CRC in a misaligned 


frame. 


e Frame too short. The frame is shorter than the 
value configured for minimum frame length. 


e Overrun. Part of the frame was not placed in 
memory because the system bus did not keep up 
with incoming data. 


e Out of buffer. Part of the frame was discarded 
because of insufficient memory storage space. 

e Receive collision. A collision was detected during 
reception and the destination address of the in- 
coming frame matches the 82596 individual ad- 
dress. Collisions in the preamble are not counted. 


e Length error. A frame not matching the frame 
length parameter was detected. 


1-157 


82596CA | in 


SYSTEM 
CONTROL 
BLOCK 


RECEIVER FRAME AREA (RFA) 


FREE BUFFER LIST (FBL) 


RECEIVE 
BUFFER 
DESCRIPTOR(RBD) 7- Rep 


DATA 
BUFFER (DB) 


290218-12 


Figure 13. Receive Frame Area Diagram 
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Figure 14. Receive Frame Descriptor 
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NETWORK PLANNING AND 
MAINTENANCE 


To properly plan, operate, and maintain a communi- 
cation network, the network management entity 
must accumulate information on network behavior. 
The 82596 provides a rich set of network-wide diag- 
nostics that can serve as the basis for a network 
management entity. 


Information on network activity is provided in the 
status of each frame transmitted. The 82596 reports 
the following activity indicators after each frame. 


e Number of collisions. The number of collisions 
the 82596 experienced while attempting to trans- 
mit the frame. 


¢ Deferred transmission. During the first transmis- 
sion attempt the 82596 had to defer to traffic on 
the link. 


The 82596 updates its 32-bit statistical counters af- 
ter each received frame that both passes address 
filtering and is longer than the Minimum Frame 
Length configuration parameter. The 82596 reports 
the following statistics. 


e CRC errors. The number of well-aligned frames 
that experienced a CRC error. 


e Alignment errors. The number of misaligned 
frames that experienced a CRC error. 


e No resources. The number of frames that were 
discarded because of insufficient resources for 
reception. 


e Overrun errors. The number of frames that were 
not completely stored in memory because the 
system bus did not keep up with incoming data. 


e Receive Collision counter. The number of colli- 
sions detected during receive. Collisions occur- 
ring before the minimum frame length will be 
counted as short frames. Collisions in the pream- 
ble will not be counted at all. 


e Short Frame counter. The number of frames that 
were discarded because they were shorter than 
the configured minimum frame length. 


Once again, these counters are not updated until the 
82596 decodes a destination address match. 


The 82596 can be configured to Promiscuous mode. 
In this mode it captures all frames transmitted on the 
network without checking the Destination Address. 
This is useful when implementing a monitoring sta- 
tion to capture all frames for analysis. 


A useful method of capturing frame headers is to 
use the Simplified memory mode, configure the 
82596 to Save Bad Frames, and configure the 
82596 to Promiscuous mode with space in the RFD 
allocated for specific number of receive data bytes. 
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The 82596 will receive all frames and put them in the 
RFD. Frames that exceed the available space in the 
RFD will be truncated, the status will be updated, 
and the 82596 will retrieve the next RFD. This allows 
the user to capture the initial data bytes of each 
frame (for instance, the header) and discard the re- 
mainder of the frame. 


The 82596 also has a monitor mode for network 
analysis. During normal operation the receive func- 
tion enables the 82596 to receive frames that pass 
address filtering. These frames must have the Start 
of Frame Delimiter (SFD) field and must be longer 
than the absolute minimum frame length of 5 bytes 
(6 bytes in case of Multicast address filtering). Con- 
tents and status of the received frames are trans- 
ferred to memory. The monitor function enables the 
82596 to simply evaluate the incoming frames. The 
82596 can monitor the frames that pass or do not 
pass the address filtering. It can also monitor frames 
which do not have the SFD fields. The 82596 can be 
configured to only keep statistical information about 
monitor frames. Three options are available in the 
Monitor mode. These options are selected by the 
two monitor mode configuration bits available in the 
configuration command. 


When the first option is selected, the 82596 receives 
good frames that pass address filtering and trans- 
fers them to memory while monitoring frames that 
do not pass address filtering or are shorter than the 
minimum frame size (these frames are not trans- 
ferred to memory). When this option is used the 
82596 updates six counters: CRC errors, alignment 
errors, no resource errors, overrun errors, short 
frames and total good frames received. 


When the second option is selected, the receive 
function is completely disabled. The 82596 monitors 
only those frames that pass address filterings and 
meet the minimum frame length requirement. When 
this option is used the 82596 updates six counters: 
CRC errors, alignment errors, total frames (good and 
bad), short frames, collisions detected and total 
good frames. 


When the third option is selected, the receive func- 
tion is completely disabled. The 82596 monitors all 
frames, including frames that do not have a Start 
Frame Delimiter. When this option is used the 82596 
updates six counters: CRC errors, alignment errors, 
total frames (good and bad), short frames, collisions 
detected and total good frames. 
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STATION DIAGNOSTICS 
AND SELF-TEST 


The 82596 provides a large set of diagnostic and 
network management functions. These include inter- 
nal and external loopback and time domain reflec- 
tometry for locating fault points in the network cable. 
The 82596 ensures software reliability by dumping 
the contents of the 82596 internal registers into sys- 
tem memory. The 82596 has a self-test mode that 
enables it to run an internal self-test and place the 
results in system memory. 


82586 SOFTWARE COMPATIBILITY 


The 82596 has a software-compatible state in which 
all its memory structures are compatible with the 
82586 memory structure. This includes all the Action 
Commands, the Receive Frame Area (including the 
RFD, Buffer Descriptors, and Data Buffers), the Sys- 
tem Control Block, and the initialization procedures. 
There are two minor differences between the 82596 
in the 82586-Compatible memory structure and the 
82586. 


e When the internal and external loopback bits in 
the Configure command are set to 11 the 82596 
is in external loopback and the LPBK pin is acti- 
vated; in the 82586 this situation would produce 
internal loopback. 


e During a Dump command both the 82596 and 
82586 dump the same number of bytes; however, 
the data format is different. 
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INITIALIZING THE 82596 


A Reset command is issued to the 82596 to prepare 
it for normal operation. The 82596 is initialized 
through two data structures that are addressed by 
two pointers, the System Configuration Pointer 
(SCP) and the Intermediate System Configuration 
Pointer (ISCP). The initialization procedure begins 
when a Channel Attention signal is asserted after 
RESET. The 82596 uses the address of the double 
word that contains the SCP as a default— 
OOFFFFF4h. Before the CA signal is asserted this 
default address can be changed to any other avail- 
able address by asserting the PORT pin and provid- 
ing the desired address over the D3;—Dzg pins of the 
address bus. Pins D3-Dp must be 0010; i.e., any 
alternative address must be aligned to 16-byte 
boundaries. All addresses sent to the 82596 must be 
word aligned, which means that all pointers and 
memory structures must start on an even address 
(Ap = zero). 


SYSTEM CONFIGURATION POINTER 
(SCP) 


The SCP contains the sysbus byte and the location 
of the next structure of the initialization process, the 
ISCP. The following parameters are selected in the 
SYSBUS. 

e The 82596 operation mode. 

e The Bus Throttle timer triggering method. 

e Lock enabled. 

e Interrupt polarity. 

¢ Big Endian 32-bit entity mode. 


Byte ordering is determined by the LE/BE pin. 
LE/BE=1 selects Little Endian byte ordering and 
LE/BE=0 selects Big Endian byte ordering. 


NOTE: 
In the following, X indicates a bit not checked 
82586 mode. This bit must be set to 0 in all other 
modes. 
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The following diagram illustrates the format of the SCP. 
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ISCP ADDRESS AO| OFFFFFCh 


31 ODD WORD EVEN WORD | 0 
X 


A24 are not checked in 82586 mode 
X areas are not checked in 82586 mode; they must be 0 in all other modes. 
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0 - The 32-bit address pointers in Linear mode are etten Looe oT Es : NOT CHECKED 


as two 16-bit big endian entities. This is identical to 
the 82596 A1 stepping definition. 0 0: 82586 mode 
1- The 32-bit address pointers in Linear mode are treated 0 1: 32-Bit Segmented mode 
1 0: Linear mode 
1 1: Reserved 


as 32-bit big endian entities. This mode is only supported 
in the 82596 B stepping. In this mode the SCB absolute 
address and statistical counters are still treated as two 
16=bit big endian entities. : internal triggering of the 
Interrupt polarity Bus Throttle timers 
0 - Interrupt pin is active : external triggering of the 
high Bus Throttle timers 
1 - Interrupt pin is active 
low : Lock function enabled 
: Lock function disabled 
290218-14 
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ISCP ADDRESS— The physical address of the ISCP. In the 82586 mode, bits A31—A24 are considered to 
be zero. 


Figure 15. The System Configuration Pointer 


Writing the Sysbus 


When writing the sysbus byte it is important to pay attention to the byte order. 


e When a Little Endian processor is used, the sysbus byte is located at byte address OOFFFFF6h (or address 
n+ 2 if an alternative SCP address n was programmed). 


e When a processor using Big Endian byte ordering is used, the sysbus, alternative SCP, and ISCP addresses 
will be different. 


e The sysbus byte is located at OOFFFFF5h. 
e If an alternative SCP address is programmed, the sysbus byte should be at byte address n+ 1. 
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INTERMEDIATE SYSTEM CONFIGURATION POINTER (ISCP) 


The ISCP indicates the location of the System Control Block. Often the SCP is in ROM and the ISCP is in RAM. — 
The CPU loads the SCB address (or an equivalent data structure) into the ISCP and asserts CA. This Channel 
Attention signal causes the 82596 to begin its initialization procedure and to get the SCB address from the 
ISCP and SCP. In 82586 and 32-bit Segmented modes the SCP base address is also the base address of all 
Command Blocks, Frame Descriptors, and Buffer Descriptors (but not buffers). All these data structures must 
reside in one 64-KB segment; however, in Linear mode no such limitation is imposed. 


The following diagram illustrates the ISCP format. 


ODD WORD EVEN WORD 
16 15 8 7 0 


SCB OFFSET eo ees BUSY ISCP 
ESE RE SOB BASE ADDRESS AO|ISCP + 4 


X X X X X X X X —in 82586 mode 
A24 — in 32-bit segmented mode. 


— Indicates that the 82596 is being initialized. The CPU sets the ISCP to 01h before it gives 
the first CA to the 82596. The ISCP is cleared by the 82596 after the SCB base and offset 
are read. Note that the most significant byte of the first word of the ISCP is not modified 
when BUSY is cleared. 


SCB OFFSET— This 16-bit quantity specifies the offset portion of the address of the SCB. 


SCB BASE — Specifies the base portion of the address of the SCB. The base of SCB is also the base of 
all 82596 Command Blocks, Frame Descriptors and Buffer Descriptors. In the 82586 
mode, bits A31—A24 are considered to be zero. 


Figure 16. The Intermediate System Configuration Pointer—82586 and 32-Bit Segmented Modes 


ODD WORD EVEN WORD 


SCB ABSOLUTE ADDRESS AO} ISCP + 4 


BUSY — Indicates that the 82596 is being initialized. The ISCP is set to 01h by the CPU before its 
first CA to the 82596. It is cleared by the 82596 after the SCB address is read. 


SCB ADDRESS— This 32-bit quantity specifies the physical address of the SCB. 


Figure 17. The Intermediate System Configuration Pointer—Linear Mode. 


INITIALIZATION PROCESS | 


The CPU sets up the SCP, ISCP, and the SCB structures, and, if desired, an alternative SCP address. It also 
sets BUSY to 01h. The 82596 is initialized when a Channel Attention signal follows a Reset signal, causing the 
82596 to access the System Configuration Pointer. The sysbus byte, the operational mode, the bus throttle 
timer triggering method, the interrupt polarity, and the state of LOCK are read. After reset the Bus Throttle 
timers are essentially disabled—the T-ON value is infinite, the T-OFF value is zero. After the SCP is read, the 
82596 reads the ISCP and saves the SCB address. In 82586 and 32-bit Segmented modes this address is 
represented as a base address plus the offset (this base address is also the base address of all the control 
blocks). In Linear mode the base address is also an absolute address. The 82596 clears BUSY, sets CX and 
CNR to equal 1 in the SCB, clears the SCB command word, sends an interrupt to the CPU, and awaits another 
Channel Attention signal. RESET configures the 82596 to its default state before CA is asserted. 
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CONTROLLING THE 82596CA 


The host CPU controls the 82596 with the commands, data structures, and methods described in this section. 
The CPU and the 82596 communicate through shared memory structures. The 82596 contains two indepen- 
dent units: the Command Unit and the Receive Unit. The Command Unit executes commands from the CPU, 
and the Receive Unit handles frame reception. These two units are controlled and monitored by the CPU 
through a shared memory structure called the System Control Block (SCB). The CPU and the 82596 use the 
CA and INT signals to communicate with the SCB. 


82596 CPU ACCESS INTERFACE (PORT) 


The 82596 has a CPU access interface that allows the host CPU to do four things. 
e Write an alternative System Configuration Pointer address. 

e Write an alternative Dump area pointer and perform Dump. | 

e Execute a software reset. 

e Execute a self-test. 


The following events initiate the CPU access state. . 

e Presence of an address on the D3;—D, data bus pins. 

e The D3-Dpo pins are used to select one of the four functions. 
¢ The PORT input pin is asserted, as in a regular write cycle. 


NOTE. 
The SCP Dump and Self-Test addresses must be 16-byte aligned. 


The 82596 requires two 16-bit write cycles for a port command. The first write holds the internal machines and 
reads the first 16 bits; the second activates the PORT command and reads the second 16 bits. 


The PORT Reset is useful when only the 82596 needs to be reset. The CPU must wait for 10-system and 5-se- 
rial clocks before issuing another CA to the 82596; this new CA begins a new initialization process. 


The Dump function is useful for troubleshooting No Response problems. If the chip is in a No Response state, 
the PORT Dump operation can be executed and a PORT Reset can be used to reinitialize the 82596 without 
disturbing the rest of the system. 


The Self-Test function can be used for board testing; the 82596 will execute a self-test and write the results to 
memory. | 


Table 2. PORT Function Selection 
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MEMORY ADDRESSING FORMATS 


The 82596 accesses memory by 32-bit addresses. There are two types of 32-bit addresses: linear and seg- 
mented. The type of address used depends on the 82596 operating mode and the type of memory structure it 
is addressing. The 82596 has three operating modes. 
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e 82586 Mode | 
e A Linear address is a single 24-bit entity. Address pins A3;—Ao4 are always zero. 
e A Segmented address uses a 24-bit base and a 16-bit offset. 

© 32-bit Segmented Mode 
e A Linear address is a single 32-bit entity. 
e A Segmented address uses a 32-bit base and a 16-bit offset. 


NOTE: 
In the previous two memory addressing modes, each command header (CB, TBD, RFD, RBD, and SCB) 
must wholly reside within one segment. If the 82596 encounters a memory structure that does not follow this 
restriction, the 82596 will fetch the next contiguous location in memory (beyond the segment). 


e Linear Mode 
e A Linear address is a single 32-bit entity. 
e There are no Segmented addresses. 


Linear addresses are primarily used to address transmit and receive data buffers. In the 82586 and 32-bit 
Segmented modes, segmented addresses (base plus offset) are used for all Command Blocks, Buffer Descrip- 
tors, Frame Descriptors, and System Control Blocks. When using Segmented addresses, only the offset 
portion of the entity being addressed is specified in the block. The base for all offsets is the same—that of the 
SCB. See Table 1. 


LITTLE ENDIAN AND BIG ENDIAN BYTE ORDERING 
The 82596 supports both Little Endian and Big Endian byte ordering for its memory structures. 


The 82596 Ai stepping supports Big Endian byte ordering for word and byte entities. Dword entities are not 
supported with 82596 A1 Big Endian byte ordering. This results in slightly different 82596A1 memory struc- 
tures for Big Endian operation. These structures are defined in the 32-Bit LAN Components User’s Manual. 


The 82596 B stepping supports Big Endian byte ordering for Linear mode only. All 82596 B 32-bit address 
pointers are treated as 32-bit Big Endian entities, however, the SCB absolute address and statistical counters 
are treated as two 16-bit eit Endian entities. This 32-bit Big Endian entity support is configured through bit 7 in 
the SYSBUS byte. 


The 82596 C-step has a New Enhanced Big Endian Mode where in Linear Addressing mode, true 32-bit Big 
Endian functionality is achieved. New Enhanced Big Endian Mode is enabled exactly the same as the B-step, 
by setting bit 7 of the SYSBUS byte. This mode is software compatible with the big endian mode of the B-step. 
with one exception—no 32-bit addresses need to be swapped by software in the C-step. In this new mode, the 
82596 C-step treats 32-bit address pointers as true 32-bit entities and the SCB absolute address and statistical 
counters are still treated as two 16-bit big endian entities. Not setting this mode will configure the 82596 C-step 
to be 100% compatible to the A1-step big endian mode. 


NOTE: 
All 82596 memory entities must be word or dword aligned, except the transmit buffers can be byte aligned 
for the 82596 B or C-steppings. 


An example of a dword entity is a frame descriptor command/status dword, whereas the raw data of the frame 
are byte entities. Both 32- and 16-bit buses are supported. When a 16-bit bus is used with Big Endian memory 
organization, data lines D;5—Dp are used. The 82596 has an internal crossover that handles these swap 
operations. 
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COMMAND UNIT (CU) 


The Command Unit is the logical unit that executes Action Commands from a list of commands very similar to 
a CPU program. A Command Block is associated with each Action Command. The CU is modeled as a logical 
machine that takes, at any given time, one of the following states. 


e Idle. The CU is not executing a command and is not associated with a CB on the list. This is the initial state. 
e Suspended. The CU is not executing a command; however, it is associated with a CB on the list. 
e Active. The CU is executing an Action Command and pointing to its CB. 


The CPU can affect CU operation in two ways: by issuing a CU Control Command or by setting bits in the 
Command word of the Action Command. 


When programming the 82596 CU, it is important to consider the asynchronous way the 82596 processes 
commands. If a command is issued to the 82596 CU, it may be busy processing other commands. In order to 
avoid asynchronous race conditions, the following guidelines are recommended to the 82596 programmer: 


e If the CU is already in the Active state, and another command needs to be executed, it is unwise to 
immediately issue another CU Start command. If a new command (or list of commands) needs to be 
started, first issue a CU Suspend command, wait for the CU to become Suspended, then issue the new CU 
Start. This will insure that all commands are processed correctly. 


e In general, it is a good idea to make sure any CU command has been accepted and executed before 
issuing a new control command to the CU. 


RECEIVE UNIT (RU) 


The Receive Unit is the logical unit that receives frames and stores them in memory. The RU is modeled as a 
logical machine that takes, at any given time, one of the following states. 


@ Idle. The RU has no memory resources and is discarding incoming frames. This is the initial state. 


e No Resources. The RU has no memory resources and is discarding incoming frames. This state differs 
from Idle in that the RU accumulates statistics on the number of discarded frames. 


e Suspended. The RU has memory available for storing frames, but is discarding them. The suspend state 
can only be reached if the CPU forces this through the SCB or sets the suspend bit in the RFD. 


e Ready. The RU has memory available and is storing incoming frames. 


The CPU can affect RU operation in three ways: by issuing an RU Control Command, by setting bits in the 
Frame Descriptor Command word of the frame being received, or by setting the EL bit of the current buffer’s 
Buffer Descriptor. 


When programming the 82596 RU, it is important to consider the asynchronous way the 82596 processes 

receive frames. If an RU Start is issued to the 82596 RU, it may be busy processing other incoming packets. In 

order to avoid asynchronous race conditions, the following guidelines are recommended to the 82596 pro- 

grammer: 7 

e If the RU is already in the Ready state, and a new RFA is required to be started, it is unwise to immediately 
issue another RU Start command. If the new RFA needs to be started, first issue an RU Suspend com- 
mand, wait for the RU to become Suspended, then issue the new RU Start. This will insure that all incoming 
frames are received correctly. 

e In general, it is a good idea to make sure any RU command has been accepted and executed before 
issuing a new control command to the RU. 
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SYSTEM CONTROL BLOCK (SCB) 


The SCB is a memory block that plays a major role in communications between the CPU and the 82596. Such 
communications include the following. 


¢ Commands issued by the CPU 
e Status reported by the 82596 


Control commands are sent to the 82596 by writing them into the SCB and then asserting CA. The 82596 
examines the command, performs the required action, and then clears the SCB command word. Control 
commands perform the following types of tasks. 


© Operation of the Command Unit (CU). The SCB controls the CU by specifying the address of the Command 
Block List (CBL) and by starting, suspending, resuming, or aborting execution of CBL commands. 


e Operation of the Bus Throttle. The SCB controls the Bus Throttle timers by providing them with new values 
and sending the Load and Start timer commands. The timers can be operated in both the 32-bit eer 
and Linear modes. 


e Reception of frames by the Receive Unit (RU). The SCB controls the RU by specifying the address of the 
Receive Frame Area and by starting, suspending, resuming, or aborting frame reception. 


e Acknowledgment of events that cause interrupts. 
e Resetting the chip. 


The 82596 sends status reports to the CPU via the System Control Block. The SCB contains four types of 
status reports. 


e The cause of the current interrupts. These interrupts are caused by one or more of the following 82596 
events. 


e The Command Unit completes an Action Command that has its | bit set. 
e The Receive Unit receives a frame. 
¢ The Command Unit becomes inactive. 
e The Receive Unit becomes not ready. 
e The status of the Command Unit. 
e The status of the Receive Unit. 
e Status reports from the 82596 regarding reception of corrupted frames. 
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Events can be cleared only by CPU acknowledgment. If some events are not acknowledged by the ACK field 
the Interrupt signal (INT) will be reissued after Channel Attention (CA) is processed. Furthermore, if a new 
event occurs while an interrupt is set, the interrupt is temporarily cleared to trigger edge-triggered interrupt 
controllers. 


The CPU uses the Channel Attention line to cause the 82596 to examine the SCB. This signal is trailing-edge 
triggered—the 82596 latches CA on the trailing edge. The latch is cleared by the 82596 before the SCB 
control command is read. 


ODD WORD 16 15 EVEN WORD 0 


31 
[TASK [x] Gus [rn] Bud [x xx x] ‘star’ Jo] Gus [ol hus [ooo 0 


SCB 


Figure 18. SCB—82586 Mode 
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*In monitor mode these counters change function 


Figure 19. SCB—32-Bit Segmented Mode 


ODD WORD EVEN WORD 0 


31 
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*In MONITOR mode these counters change function 


Figure 20. SCB—Linear Mode 
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Command Word 
31 


16 
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These bits specify the action to be performed as a result of a CA. This word is set by the CPU and cleared by 
the 82596. Defined bits are: 


Bit 31 ACK-CX — Acknowledges that the CU completed an Action Command. 
Bit 30 ACK-FR — Acknowledges that the RU received a frame. 
Bit 29 ACK-CNA — Acknowledges that the Command Unit became not active. 
Bit 28 ACK-RNR — Acknowledges that the Receive Unit became not ready. 
Bits 24-26 CUC — (3 bits) This field contains the command to the Command Unit. Valid values are: 
0 —NOP (does not affect current state of the unit). 
1 — Start execution of the first command on the CBL. If a command is executing, 


complete it before starting the new CBL. The beginning of the CBL is in CBL 
OFFSET (address). 


2 — Resume the operation of the Command Unit by executing the next command. 
This operation assumes that the Command Unit has been previously sus- 
pended. 

3 — Suspend execution of commands on CBL after current command is complete. 

4 — Abort current command immediately. 

5 — Loads the Bus Throttle timers so they will be initialized with their new values 


after the active timer (T-ON or T-OFF) reaches Terminal Count. If no timer is 
active new values will be loaded immediately. This command is not valid in 


82586 mode. 
6 — Loads and immediately restarts the Bus Throttle timers with their new values. 
This command is not valid in 82586 mode. 
7 — Reserved. 
Bit 23 RESET — Reset chip (logically the same as hardware RESET). 
Bits 20-22 RUC — (3 bits) This field contains the command to the Receive Unit. Valid values are: 
0 — NOP (does not alter current state of unit). 
1 — Start reception of frames. The beginning of the RFA is contained in the RFA 
OFFSET (address). If a frame is being received complete reception before 
starting. 
2 — Resume frame reception (only when in suspended state). 
3 — Suspend frame reception. If a frame is being received complete its reception 
before suspending. | 
4 — Abort receiver operation immediately. 


5-—7 — Reserved. 
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82586 mode 


15 


32-Bit Segmented and Linear mode. 


Indicates the status of the 82596. This word is modified only by the 82596. Defined bits are: 


Bit 15 CX — The CU finished executing a command with its / (interrupt) bit set. 
Bit 14 FR — The RU finished receiving a frame. 
Bit 13 CNA — The Command Unit left the Active state. 
Bit 12 RNR — The Receive Unit left the Ready state. 
Bits 8-10 CUS — (3 bits) This field contains the status of the command unit. Valid values are: 
0 —ldle 
1 — Suspended 
2 —Active 
3-7 — Not used 
Bits 4-7 RUS — This field contains the status of the receive unit. Valid values are: 


Oh (0000) — Idle 
1h (0001) — Suspended 


0 
[ar pe] as’ [we 7 [t[ololo] sa 


2h (0010) —No Resources. This bit indicates both no resources due to lack of 
RFDs in the RDL and no resources due to lack of RBDs in the FBL. 


4h (0100) — Ready 
Ah (1010) — No resources due to no more RBDs (not in the 82586 mode). 
Ch (1100) — No more RBDs (not in 82586 mode) 
No other combinations are allowed 
Bit 3 T — Bus Throttle timers loaded (not in 82586 mode). 


SCB OFFSET ADDRESSES 


CBL Offset (Address) 


In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the 
first Command Block on the CBL. In Linear mode it is a 32-bit linear address for the first Command Block on 


the CBL. It is accessed only if CUC equals Start. 


RFA Offset (Address) 


In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the 
Receive Frame Area. In Linear mode it is a 32-bit linear address for the Receive Frame Area. It is accessed 


only if RUC equals Start. 
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Statistical Counter Operation 

e The CPU is responsible for clearing all error counters before initializing the 82596. The 82596 updates 
these counters by reading them, adding 1, and then writing them back to the SCB. 

e The counters are wraparound counters. After reaching FFFFFFFFh the counters wrap around to zero. 


e The 82596 updates the required counters for each frame. It is possible for more than one counter to be 
updated; multiple errors will result in all affected counters being updated. 


e The 82596 executes the read-counter/increment/write-counter operation without relinquishing the bus 
(locked operation). This is to ensure that no logical contention exists between the 82596 and the CPU due 
to both attempting to write to the counters simultaneously. In the dual-port memory configuration the CPU 
should not execute any write operation to a counter if COCK is asserted. 


e The counters are 32-bits wide and their behavior is fully compatible with the IEEE 802.3 standard. The 
82596 supports all relevant statistics (mandatory, optional, and desired) through the status of the transmit 
and receive header and directly through SCB statistics. 


CRCERRS 


This 32-bit quantity contains the number of aligned frames discarded because of a CRC error. This counter is 
updated, if needed, regardless of the RU state. 


ALNERRS 


This 32-bit quantity contains the number of frames that both are misaligned (i.e., where CRS deasserts on a 
nonoctet boundary) and contain a CRC error. The counter is updated, if needed, regardless of the RU state. 


SHRTFRM 


This 32-bit quantity contains the number of received frames shorter than the minimum frame length. 


The last three counters change function in monitor mode. 


RSCERRS 


This 32-bit quantity contains the number of good frames discarded because there were no resources to 
contain them. Frames intended for a host whose RU is in the No Receive Resources state, fall into this 
category. This counter is updated only if the RU is in the No Resources state. When in Monitor mode this 
counter counts the total number of frames—good and bad. 
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OVRNERRS 


This 32-bit quantity contains the number of frames known to be lost because the local system bus was not 

available. If the traffic problem lasts longer than the duration of one frame, the frames that follow the first are 
lost without an indicator, and they are not counted. This counter is updated, if needed, regardless of the RU 
state. 


This 32-bit counter contains the number of collisions detected during frame reception. This counter will only be 
updated if at least 64 bytes of data are received before the collision occurs. If a collision occurs before 64 
bytes of data are received, the frame is counted as a short frame. If the collision occurs in the preamble, no 
counters are incremented. 


ACTION COMMANDS AND OPERATING MODES 


This section lists all the Action Commands of the Command Unit Command Block List (CBL). Each command 
contains the Command field, the Status and Control fields, the link to the next Action Command, and any 
command-specific parameters. There are three basic types of action commands: 82596 Configuration and 
Setup, Transmission, and Diagnostics. The following is a list of the actual commands. 


e NOP e Transmit 
e Individual Address Setup e TDR 

e Configure e Dump 

e MC Setup e Diagnose 


The 82596 has three addressing modes. In the 82586 mode all the Action Commands look exactly like those 
of the 82586. 


© 82586 Mode. The 82596 software and memory structure is compatible with the 82586. 


® 32-Bit Segmented Mode. The 82596 can access the entire system memory and use the two new memory 
structures—Simplified and Flexible—while still using the segmented approach. This does not require any 
significant changes to existing software. 


e Linear Mode. The 82596 operates in a flat, linear, 4 gigabyte memory space without segmentation. It can 
also use the two new memory structures. 


In the 32-bit Segmented mode there are some differences between the 82596 and 82586 action commands, 
mainly in programming and activating new 82596 features. Those bits marked ‘‘don’t care” in the compatible 
mode are not checked; however, we strongly recommend that those bits all be zeroes; this will allow future 
enchancements and extensions. 


In the Linear mode all of the address offsets become 32-bit address pointers. All new 82596 features are 
accessible in this mode, and all bits previously marked “don’t care” must be zeroes. 


The Action Commands, and all other 82596 memory structures, must begin on even byte boundaries, i.e., they 
must be word aligned. 
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NOP 


This command results in no action by the 82596 except for those performed in the normal command process- 
ing. It is used to manipulate the CBL manipulation. The format of the NOP command is shown in Figure 21. 


NOP—82586 and 32-Bit Segmented Modes 
ODD WORD 16 15 EVEN WORD 0 


flee xxx xx xxx xo 0 ofefslofooo ooo ooo of. 


Ke Be Be DOR ee ee ee ee ATA LINK OFFSET A0|4 


NOP—Linear Mode 
ODD WORD 16 15 EVEN WORD 0 


els[i[o oo 000000 000 olclsjofo oo 000000000 0/0 


A31 LINK ADDRESS A0|4 


Figure 21 


where: 


LINK POINTER —In the 82586 or 32-bit Segmented modes this is a 16-bit offset to the next Command 
Block. In the Linear mode this is the 32-bit address of the next Command Block. 


EL — lf set, this bit indicates that this command block is the last on the CBL. 

S — If set to one, suspend the CU upon completion of this CB. 

| — If set to one, the 82596 will generate an interrupt after execution of the command is 
complete. If | is not set to one, the CX bit will not be set. 

CMD (bits 16-18) — The NOP command. Value: Oh. 

Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes). | 

C — This bit indicates the execution status of the command. The CPU initially resets it to zero 


when the Command Block is placed on the CBL. Following a command Completion, the 
82596 will set it to one. 


B — This bit indicates that the 82596 is currently executing the NOP command. It is initially 
reset to zero by the CPU. The 82596 sets it to one when execution begins and to zero 
when execution is completed. This bit is also set when the 82596 prefetches the com- 
mand. 


NOTE: 
The C and B bits are modified in one operation. 


OK — Indicates that the command was executed without error. If set to one no error occurred 
(command executed OK). If zero an error occured. 


individual Address Setup 


This command is used to load the 82596 with the Individual Address. This address is used by the 82596 for 
inserting the Source Address during transmission and recognizing the Destination Address during reception. 
After RESET, and prior to Individual Address Setup Command execution, the 82596 assumes the Broadcast 
Address is the Individual Address in all aspects, i.e.: 


e This will be the Individual Address Match reference. 
e This will be the Source Address of a transmitted frame (for AL-LOC=0 mode only). 
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The format of the Individual Address Setup command is shown in Figure 22. 


IA Setup—82586 and 32-Bit Segmented Modes 
ODD WORD ) 16 15 EVEN WORD 0 


31 

evis|t|x x x x xx XK K KEG 0 1/61 BIOK/Al0.0 0 0.0 60 0 0.60 0 Of0 

INDIVIDUAL ADDRESS 1st byte|A15 LINK OFFSET Ao|4 
6th byte 5th byte 4th byte 3rd byte 


iA Setup—Linear Mode 
ODD WORD 16 15 EVEN WORD 0 


31 
e.{s}i{o o 0 0 6 oo oo ojo o 1[c]BioKjAjo 0 0 0 OOO 0 OO Oo ofp 


A31 LINK ADDRESS A 


4th byte 3 3rd byte INDIVIDUAL ADDRESS 1st byte 
Ki sre Ree tee! tetera 6th byte sth byte 


Figure 22 

where: . \ 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details) 

EL, B,C, RS 

A — Indicates that the command was abnormally terminated due to CU Abort control 
command. If one, then the command was aborted, and if necessary it should be 
repeated. If this bit is zero, the command was not aborted. 

Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes). 

CMD (bits 16-18) — The Address Setup command. Value: 1h. 


INDIVIDUAL ADDRESS — The individual address of the node, 0 to 6 bytes long. 


The least significant bit of the Individual Address must be zero for Ethernet (see the Command Structure). 
However, no enforcement of 0 is provided by the 82596. Thus, an Individual Address with 1 as its least 
significant bit is a valid Individual Address in all aspects. 


The default address length is 6 bytes long, as in 802.3. If a different length is used the [A Setup command 
should be executed after the Configure command. ’ 


Configure 


The Configure command loads the 82596 with its operating parameters. It allows changing some of the 
parameters by specifying a byte count less than the maximum number of configuration bytes (11 in the 82586 
mode, 14 in the 32-Bit Segmented and Linear modes). The 82596 configuration depends on its mode of 
operation. When configuring the 12th byte (Byte 11 undefined) in 82586 mode this byte should be all ones. 


e In the 82586 mode the maximum number of configuration bytes is 12. Any number larger than 12 will be 
reduced to 12 and any number less than 4 will be increased to 4. 


e The additional features of the serial side are disabled in the 82586 mode. 


e In both the 32-Bit Segmented and Linear modes there are four additional configuration bytes, which hold 
parameters for additional 82596 features. If these parameters are not accessed, the 82596 will follow their 
default values. 


e For more detailed information refer to the 32-Bit LAN Components User’s Manual. 
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The format of the Configure command is shown in Figure 23, 24 and 25. 


ODD WORD EVEN WORD 


31 
eujs|i]x x x x x x x x x xjo 1 o|c}BjoKjajo o 0 0 0 0 0 oO 0 0 0 Oo 
OE ene eae a LINK OFFSET 


Pe Pe ee Be Phe te ta Pe ey Ne en ee ee ee ON Byte 10 


Figure 23. CONFIGURE—82586 Mode 


ODD WORD EVEN WORD 


_Byte 4 
Byte 13 Byte 12 


ODD WORD 


31 
ev[s|i{o 0 0 0 0 0 0 0 O Ojo 1 O[C{BIOKAlo 
A31 | LINK ADDRESS 


Figure 25. CONFIGURE—Linear Mode 


LINK ADDRESS, — As per standard Command Block (see the NOP command for details) 
EL, 8, C, 1,8 


A — Indicates that the command was abnormally terminated due to a CU Abort control com- 
mand. If 1, then the command was aborted and if necessary it should be repeated. If this 
bit is 0, the command was not aborted. 


- Bits 19-28 — Reserved (zero in the 32-Bit Segmented and Linear Modes) 
CMD (bits 16-18) — The CONFIGURE command. Value: 2h. 


The interpretation of the fields follows: 


¥. 6 5 4 3 2 1 0 
Brest Pas RSL GMERE Lait OGy iy «ial ep pd! ER DOUNT IG are 
BYTE? 

BYTE CNT (Bits 0-3) Byte Count. Number of bytes, including this one, that hold pa- 
rameters to be configured. | 
PREFETCHED (Bit 7) Enable the 82596 to write the prefetched bit in all prefetch 


RBDs. 
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NOTE: 
The P bit is valid only in the new memory structure modes. In 82586 mode this bit is disabled (i.e., no 
prefetched mark). 


7 0 


BYtc 1 
FIFO Limit (Bits 0-3) FIFO limit. 
MONITOR # (Bits 6-7) Receive monitor options. If the Byte Count of the configure 


command is less than 12 bytes then these Monitor bits are ignored. 
DEFAULT: C8h 


7 0 
Bee et ee | oe eg 


BYTE 2 
SAV BF (Bit 7) O0—Received bad frames are not saved in the memory. 
1—Received bad frames are saved in the memory. 
DEFAULT: 40h 
RESUME__RD (Bit 1) 0 — The 82596 does not reread the next CB on the list when a CU Resume 
Control Command is issued. 
1 —The 82596 will reread the next CB on the list when a CU Resume 
Control Command is issued. This is available only on the 82596B step- 


ping. 
7 0 
MODE : ADD INS 

BYTE. 3 

ADR LEN (Bits 0-2) Address length (any kind). 

NO SCR ADD INS (Bit 3) No Source Address Insertion. | 

In the 82586 this bit is called AL LOC. 
PREAM LEN (Bits 4-5) Preamble length. 


LP BCK MODE (Bits 6-7) Loopback mode. 
DEFAULT: 26h 


BOF METD EXPONENTIAL PRIORITY ey at LINEAR PRIORITY 


Hl 
| 


BYTE 4 

LIN PRIO (Bits 0-2) Linear Priority. 

EXP PRIO (Bits 4-6) Exponential Priority. 

BOF METD (Bit 7) Exponential Backoff method. 

DEFAULT: 00h 
7 0) 
BYTE 5 

INTERFRAME SPACING Interframe spacing. 


DEFAULT: 60h 
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7 0 
BYTE 6 
SLOT TIME (L) Slot time, low byte. 


DEFAULT: 00h 


7 0 
MAXIMUM RETRY NUMBER ee Ss SLOT TIME - HIGH 


eM by g 


SLOT TIME (H) Slot time, high part. 
(Bits 0-2) 
RETRY NUM (Bits 4-7) Number of transmission retries on collision. 


DEFAULT: F2h 


z 0 
PAD BIT CRC16/ NO CRC TONO MAN/ BC PRM 
STUFF CRC32 INSER CRS NRZ DIS MODE 


BYTE 8 | 
PRM (Bit 0) Promiscuous mode. 
BC DIS (Bit 1) Broadcast disable. 
MANCH/NRzZ (Bit 2) Manchester or NRZ encoding. See specific timing require- 
ments for TXC in Manchester mode. 
TONO CRS (Bit 3) Transmit on no CRS. 
NOCRC INS (Bit 4) No CRC insertion. 
CRC-16/CRC-32 (Bit 5) CRC type. 
BIT STF (Bit 6) Bit stuffing. 
PAD (Bit 7) Padding. 


DEFAULT: 00h 


CDT SRC COLLISION DETECT FILTER CRS SRC CARRIER SENSE FILTER 


BYTE 9 


i| 
| 


CRSF (Bits 0-2) Carrier Sense filter (length). 
CRS SRC (Bit 3) Carrier Sense source. 

CDTF (Bits 4-6) Collision Detect filter (length). 
CDT SRC (Bit.7) Collision Detect source. 


DEFAULT: 00h 


: : | Ren: 
intel : 82596CA 
7 0 
BYTE 10 

MIN FRAME LEN Minimum frame length. 

DEFAULT: 40h 
7 0 
BYTE 17 

PRECRS (Bit 0) Preamble until Carrier Sense 

LNGFLD (Bit 1) Length field. Enables padding at the End-of-Carrier framing (802.3). 

CRCINM (Bit 2) Rx CRC appended to the frame in memory. 

AUTOTX (Bit 3) Auto retransmit when a collision occurs during the preamble. 

CDBSAC (Bit 4) Collision Detect by source address recognition. 

MC__ALL (Bit 5) Enable to receive all MC frames. 

MONITOR (Bits 6-7) Receive monitor options. 

DEFAULT: FFH 
7 0 
SR a as a ee ee ee ee re 
BYTE j2 

FDX (Bit 6) Enables Full Duplex operation. 

DEFAULT: 00h | 
7 0 
Rib POr PoMOtTAIR) AA eed ie arch, eghaase eet 
BYTE 13 | 

MULT__IA (Bit 6) Multiple individual address. 

DIS__BOF (Bit 7) Disable the backoff algorithm. 

DEFAULT: 3Fh 
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A reset (hardware or software) configures the 82596 according to the following defaults. 


Table 4. Configuration Defaults 


Parameter 


ADDRESS LENGTH 
A/L FIELD LOCATION 
AUTO RETRANSMIT 
BITSTUFFING/EOC 
BROADCAST DISABLE 
CDBSAC 

CDT FILTER 

CDT SRC 

CRC IN MEMORY 
CRC-16/CRC-32 

CRS FILTER 

CRS SRC 

DISBOF 

EXT LOOPBACK 
EXPONENTIAL PRIORITY 
EXPONENTIAL BACKOFF METHOD 
FULL DUPLEX (FDX) 
FIFO THRESHOLD 

INT LOOPBACK 
INTERFRAME SPACING 
LINEAR PRIORITY 
LENGTH FIELD 

MIN FRAME LENGTH 
MC ALL 

MONITOR 
MANCHESTER/NRZ 
MULTI IA 

NUMBER OF RETRIES 
NO CRC INSERTION 
PREFETCH BIT IN RBD 
PREAMBLE LENGTH 
Preamble Until CRS 
PROMISCUOUS MODE 
PADDING 

SLOT TIME 

SAVE BAD FRAME 
TRANSMIT ON NO CRS 


NOTES: 


Default Value 


* 
oO Oo 


* 
* 
om~oooo0oooqocooeo}cqo0c0o = oo + 


* 
* 


* 
* 


Units/Meaning 


Bytes 

Located in FD 

Auto Retransmit Enable 

EOC 

Broadcast Reception Enabled 
Disabled 

Bit Times 

External Collision Detection 
CRC Not Transferred to Memory 
CRC-32 

0 Bit Times 

External CRS 

Backoff Enabled 

Disabled 

802.3 Algorithm 

802.3 Algorithm 

CSMA/CD Protocol (No FDX) 
TX: 32 Bytes, RX: 64 Bytes 
Disabled 

Bit Times 

802.3 Algorithm 

Padding Disabled 

Bytes 

Disabled 

Disabled 

NRZ 

Disabled 

Maximum Number of Retries 
CRC Appended to Frame 
Disabled (Valid Only in New Modes) 
Bytes 

Disabled 

Address Filter On 

No Padding 

Bit Times 

Discards Bad Frames 
Disabled 


1. This configuration setup is compatible with the IEEE 802.3 specification. 

2. The Asterisk ‘‘*” signifies a new configuration parameter not available in the 82586. 
3. The default value of the Auto retransmit configuration parameter is enabled(1). 

4. Double Asterisk “‘**” signifies IEEE 802.3 requirements. 
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Multicast-Setup 


This command is used to load the 82596 with the Multicast-IDs that should be accepted. As noted previously, 
the filtering done on the Multicast-IDs is not perfect and some unwanted frames may be accepted. This 
command resets the current filter and reloads it with the specified Multicast-IDs. The format of the Multicast- 
addresses setup command is: 


ODD WORD 16 15 EVEN WORD 


afi Texxxxs reset iellelslee coe soesoos 


MC pdx {__Me.ous_—___ A15 MB - - SLINKORPSET 0 SAB 
4th FET ES ES a eS 1st oF 


MULTICAST ADDRESSES LIST 
Nth byte 


Figure 26. MC Setup—82586 and 32-Bit Segmented Modes 


ODD WORD 16 15 EVEN WORD 


els[[oo eee cee olor s[clalaaleeooeceeoea0 


MULTICAST ADDRESSES LIST 
Nth byte ; 


Figure 27. MC Setup—Linear Mode 


where: 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details) 

EL, B,C,1,$ 

A — Indicates that the command was abnormally terminated due to a CU Abort control 
command. If one, then the command was aborted and if necessary it should be 
repeated. If this bit is zero, the command was not aborted. 

Bits 19-28 — Reserved (0 in both the 32-Bit Segmented and Linear Modes). 

CMD (bits 16-18) — The MC SETUP command value: 3h. 

MC-CNT This 14-bit field indicates the number of bytes in the MC LIST field. The MC CNT 


must be a multiple of the ADDR LEN; otherwise, the 82596 reduces the MC CNT to 
the nearest ADDR LEN multiple. MC CNT=0 implies resetting the Hash table 
which is equivalent to disabling the Multicast filtering mechanism. 


MC LIST — A list of Multicast Addresses to be accepted by the 82596. The least significant bit 
of each MC address must be 1. 


NOTE: | 
The list is sequential; i.e., the most significant byte of an address is immediately followed by the least signifi- 
cant byte of the next address. 

— When the 82596 is configured to recognize multiple Individual Address (Multi-lA), 
the MC-Setup command is also used to set up the Hash table for the individual 
address. 

The least significant bit in the first byte of each IA address must be 0. 
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Transmit 


This command is used to transmit a frame of user data onto the serial link. The format of a Transmit command 
is as follows. 


ODD WORD EVEN WORD 0 


31 
eL|s| 1 |x x x x x x x x x x[1 0 0] c]s8| _ statussits MAXCOLL 
A15 TBD OFFSET AO|A15 LINK OFFSET 


4th byte DESTINATION ADDRESS 
LENGTH FIELD 6th byte 


Figure 28. TRANSMIT—82586 Mode 


ODD WORD EVEN WORD 0 


31 

euls['}olojolojojojojolnc|sr}1 o o| c{e}  statussits | MAXCOLL 
pip. 2 rab Oeser AAI nian A 
oo oooF7oF OOOO OlEOFO}]  TOBCOUNT 
12 


OPTIONAL DATA 


Figure 29. TRANSMIT—32-Bit Segmented Mode 


ODD WORD EVEN WORD 


31 

els] '{olofolololojojojncisr}1 o of c|s| staTussits | MAXCOLL_ 

: 
8 
6.0. 0.00 0-0 0 Od 00 Dd GIRO GD a QBOOUNg Fs 
DESTINATION ADDRESS 1st byte|16 


Figure 30. TRANSMIT—Linear Mode 


1 COMMAND WORD 


16 
els} i{olojolojo}olo}ojncisrFi1 o ole 
itt 


0: No CRC Insertion disable; when the 0: Simplified Mode, all the Tx data is in 
configure command is configured to the Transmit Command Block. The 
not insert the CRC during Transmit Buffer Descriptor Address 


transmission the NC bit has no field is all 1s. 

effect. : Flexible Mode. Data is in the TCB and 
: No CRC Insertion enable; when the in a linked list of TBDs. 

configure command is configured to 

insert the CRC during transmission 

the CRC will not be inserted when 

NC = 1. 
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EL, B,C, 1,3 


OK (Bit 13) 
A (Bit 12) 


Bits 19-28 

CMD (Bits 16-18) 
Status Bit 11 
Status Bit 10 


Status Bit 9 
Status Bit 8 


Status Bit 7 


Status Bit 6 


Status Bit 5 


Status Bit 4 


MAX-COL 
(Bits 3-0) 


LINK OFFSET 
TBD POINTER 


DEST ADDRESS 


LENGTH FIELD 


TCB COUNT 


EOF Bit 


82596CA 


— As per standard Command Block (see the NOP command for details). 

— Error free completion. 

— Indicates that the command was abnormally terminated due to CU Abort control 
command. If 1, then the command was aborted, and if necessary it should be 
repeated. If this bit is 0, the command was not aborted. 

— Reserved (0 in the 32-bit Segmented and Linear modes). 

— The transmit command: 4h. ; 

— Late collision. A late collision (a collision after the slot time is elapsed) is detected. 

— No Carrier Sense signal during transmission. Carrier Sense signal is monitored 
from the end of Preamble transmission until the end of the Frame Check Sequence 
for TONOCRS = 1 (Transmit On No Carrier Sense mode) it indicates that transmis- 
sion has been executed despite a lack of CRS. For TONOCRS=0 (Ethernet 
mode), this bit also indicates unsuccessful transmission (transmission stopped 
when lack of Carrier Sense has been detected). 

— Transmission unsuccessful (stopped) due to Loss of CTS. 


— Transmission unsuccessful (stopped) due to DMA Underrun; i.e., the system did 
not supply data for transmission. 


— Transmission Deferred, i.e., transmission was not immediate due to previous link 
activity. 

— Heartbeat Indicator, Indicates that after a previously performed transmission, and 
before the most recently performed transmission, (Interframe Spacing) the CDT 
signal was monitored as active. This indicates that the Ethernet Transceiver Colli- 
sion Detect logic is performing properly. The Heartbeat is monitored during the 
Interframe Spacing period. 


— Transmission attempt was stopped because the number of collisions exceeded the 
maximum allowable number of retries. 


— 0 (Reserved). 


— The number of Collisions experienced during this frame. Max Col = 0 plus S5 = 1 
indicates 16 collisions. 


— As per standard Command Block (see the NOP Command for details) 

— In the 82586 and 32-bit Segmented modes this is the offset of the first Tx Buffer 
Descriptor containing the data to be transmitted. In the Linear mode this is the 32- 
bit address of the first Tx Buffer Descriptor on the list. If the TBD POINTER is all 1s 
it indicates that no TBD is used. 

— Contains the Destination Address of the frame. The least significant bit (MC) indi- 
cates the address type. 

MC = 0: Individual Address. 
MC = 1: Multicast or Broadcast Address. 
If the Destination Address bits are all 1s this is a Broadcast Address. 

— The contents of this 2-byte field are user defined. In 802.3 it contains the length of 
the data field. It is placed in memory in the same order it is transmitted; i.e., most 
significant byte first, least significant byte second. | 

— This 14-bit counter indicates the number of bytes that will be transmitted from the 
Transmit Command Block, starting from the third byte after the TCB COUNT field 
(address n+ 12 in the 32-bit Segmented mode, N+ 16 in the Linear mode). The 
TCB COUNT field can be any number of bytes (including an odd byte), this allows 
the user to transmit a frame with a header having an odd number of bytes. The 
TCB COUNT field is not used in the 82586 mode. 


— Indicates that the whole frame is kept in the Transmit Command Block. In the 
Simplified memory model it must be always asserted. 
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The interpretation of what is transmitted depends on the No Source Address insertion configuration bit and the 
memory model being used. 


NOTES: 


1. The Destination Address and the Length Field are sequential. The Length Field immediately follows the 
most significant byte of the Destination Address. 


2. In case the 82596 is configured with No Source Address insertion bit equal to 0, the 82596 inserts its 
configured Source Address in the transmitted frame. 


e in the 82586 mode, or when the Simplified memory model is used, the Destination and Length fields of the 
transmitted frame are taken from the Transmit Command Block. 


e If the FLEXIBLE memory model is used, the Destination and Length fields of the transmitted frame can be 
found either in the TCB or TBD, depending on the TCB COUNT. 


3. If the 82596 is configured with the Address/Length Field Location equal to 1, the 82596 does not insert its 
configured Source Address in the transmitted frame. The first (2 <x Address Length) + 2 bytes of the 
transmitted frame are interpreted as Destination Address, Source Address, and Length fields respectively. 
The location of the first transmitted byte depends on the operational mode of the 82596: 


e in the 82586 mode, it is always the first byte of the first Tx Buffer. 
@ In both the 32-bit Segmented and Linear modes it depends on the SF bit and TCB COUNT: 


— In the Simplified memory mode the first transmitted byte is always the third byte after the TCB COUNT 
field. 


— In the Flexible mode, if the TCB COUNT is greater than 0 then it is the third byte after the TCB COUNT 
field. lf TCB COUNT equals 0 then it is first byte of the first Tx Buffer. 


e Transmit frames shorter than six bytes are invalid. The transmission will be aborted (only in 82586 mode) 
because of a DMA Underrun. 


4. Frames which are aborted during transmission are jammed. Such an interruption of transmission can be 
caused by any reason indicated by any of the status bits 8, 9, 10 and 12. 


Jamming Rules 


1. Jamming will not start before completion of preamble transmission. 
2. Collisions detected during transmission of the last 11 bits will not result in jamming. 


The format of a Transmit Buffer Descriptor is: 


82586 Mode 
31 ODD WORD 16 15 13 EVEN WORD 0 


NEXT TBD OFFSET SIZE (ACT COUNT) 0 
CE KN TRANSMIT BUFFER ADDRESS | 4 


32-Bit Segmented Mode 
31 ODD WORD 16 15 13 EVEN WORD 0 


NEXT TBD OFFSET EOF] 0. SIZE (ACT COUNT) 0 


TRANSMIT BUFFER ADDRESS 4 


Linear Mode 
ODD WORD 16 15 13 EVEN WORD 


USER EUCLA SIZE (ACT COUNT) 


NEXT TBD ADDRESS 


TRANSMIT BUFFER ADDRESS : 


Figure 31 
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where: 

EOF — This bit indicates that this TBD is the last one associated with the frame being 
transmitted. It is set by the CPU before transmit. 

SIZE (ACT COUNT) — This 14-bit quantity specifies the number of bytes that hold information for the 


current buffer. It is set by the CPU before transmission. 


NEXT TBD ADDRESS — In the 82586 and 32-bit Segmented modes, it is the offset of the next TBD on the 
list. In the Linear mode this is the 32-bit address of the next TBD on the list. It is 
meaningless if EOF = 1. 


BUFFER ADDRESS -— The starting address of the memory area that contains the data to be sent. In the 
82586 mode, this is a 24-bit address (A31-—A24 are considered to be zero). In the 
32-bit Segmented and Linear modes this is a 32-bit address. This buffer can be 
byte aligned for the 82596 B step. 


TDR 


This operation activates Time Domain Reflectomet, which is a mechanism to detect open or short circuits on 
the link and their distance from the diagnosing station. The TDR command has no parameters. The TDR 
transmit sequence was changed, compared to the 82586, to form a regular transmission. The TDR command 
is designed to be used statically. Make sure that both the CU and RU are idle before attempting a TDR 
command. The TDR bit stream is as follows. 


— Preamble 
— Source address 


— Another Source address (the TDR frame is transmitted back to the sending station, 
so DEST ADR = SRC ADR). 


— Data field containing 7Eh patterns. 
— Jam Pattern, which is the inverse CRC of the transmitted frame. 


Maximum length of the TDR frame is 2048 bits. If the 82596 senses collision while transmitting the TDR frame 
it transmits the jam pattern and stops the transmission. The 82596 then triggers an internal timer (STC); the 
timer is reset at the beginning of transmission and reset if CRS is returned. The timer measures the time 
elapsed from the start of transmission until an echo is returned. The echo is indicated by Collision Detect going 
_ active or a drop in the Carrier Sense signal. The following table lists the possible cases that the 82596 is able 
to analyze. 


Conditions of TDR as Interpreted by the 82596 


Transceiver Type 
Condition 
Carrier Sense was inactive for 2048-bit-time Short or Open on the NA 
periods Transceiver Cable 
NA 


Carrier Sense signal dropped Short on the Ethernet cable Me | YS oa 
Collision Detect went active ; Open on the Ethernet cable | Open on the Serial Link 


The Carrier Sense Signal did not drop or the No Problem No Problem 


Collision Detect did not go active within 
2048-bit time period 

An Ethernet transceiver is defined as one that returns transmitted data on the receive pair and activates the 

Carrier Sense Signal while transmitting. A Non-Ethernet Transceiver is defined as one that does not do so. 
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The format of the Time Domain Reflectometer command is: 


82586 and 32-Bit Segmented Modes 
ODD WORD 16 15 EVEN WORD 0 


efe[ifxxxxxxxxexis ielepeooooecbob eae 


NK|XVR| ET | ET TIME A15 LINK OFFSET 
oe PRB|OPN ia (11 bits) 


Linear Mode 
. ODD WORD 16 15 EVEN WORD 
[soo eee oe vost oielapde ooo oecoeonee 
LINK ADDRESS 
008 0 8 0 6.0,009 0:0 8 8 0.07105 i XV¥A i ET ET TIME 
OK | PRB | OPN | SRT (11 bits) 
Figure 32. TDR 

where: 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details). 

EL,B,C,1,S 

A — Indicates that the command was abnormally terminated due to CU Abort control 
command. If one, then the command was aborted, and if necessary it should be 
repeated. If this bit is zero, the command was not aborted. 

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes). 

CMD (Bits 16-18) — The TDR command. Value: 5h. 

TIME — An 11-bit field that specifies the number of TxC cycles that elapsed before an echo 
was observed. No echo is indicated by a reception consisting of “1s” only. Be- 
cause the network contains various elements such as transceiver links, transceiv- 
ers, Ethernet, repeaters etc., the TIME is not exactly proportional to the problems 
distance. 

LNK OK (Bit 15) — No link problem identified. TIME = 7FFh. 

XCVR PRB (Bit 14) — Indicates a Transceiver problem. Carrier Sense was inactive for 2048-bit time peri- 
od. LNK OK=0. TIME =7FFh. 

ET OPN (Bit 13) — The transmission line is not properly terminated. Collision Detect went active and 
LNK OK=0. 

ET SRT (Bit 12) — There is a short circuit on the transmission line. Carrier Sense Signal dropped and 
LNK OK=0. 
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DUMP 


This command causes the contents of various 82596 registers to be placed in a memory area specified by the 
user. It is supplied as a 82596 self-diagnostic tool, and to provide registers of interest to the user. The format 
of the DUMP command is: 


82586 and 32-Bit Segmented Modes 
ODD WORD 16 15. - EVEN WORD 0 


e[s[iexxxxxxxx x] 1 oelsfdo oo ooo ovo veo 
a1 BUFFER OFFSET AQjANG. 1..." HINROORRBET! A 


Linear Mode 
ODD WORD 16 15 EVEN WORD 


e[si[exxx xxxxxx]i 7 olcle[afooo ooo ov 00008 


A31 LINK ADDRESS AO 
A31 BUFFER ADDRESS AO 


Figure 33. Dump 


where: 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details). 

EL. 3,.U, 4.5 

OK — Indicates error free completion. 

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes). 

CMD (Bits 16-18) — The Dump command. Value: 6h. 

BUFFER POINTER — In the 82586 and 32-bit Segmented modes this is the 16-bit-offset portion of the 
dump area address. In the Linear mode this is the 32-bit linear address of the dump 
area. 


Dump Area Information Format 


e The 82596 is not Dump compatible with the 82586 because of the 32-bit internal architecture. In 82586 
mode the 82596 will dump the same number of bytes as the 82586. The compatible data will be marked 
with an asterisk. 


In 82586 mode the dump area is 170 bytes. 
The DUMP area format of the 32-bit Segmented and Linear modes is described in Figure 35. 
The size of the dump area of the 32-bit Segmented and Linear modes is 304 bytes. 


When the Dump is executed by the Port command an extra word will be appended to the Dump Area. The 
extra word is a copy of the Dump Area status word (containing the C, B, and OK Bits). The C and OK Bits 
are set when the 82596 has completed the Port Dump command. 
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16 14.1642 41°10 9 TUG Uh eee 2 1 ot 
DMA CONTROL REGISTER 00 


CONFIGURE BYTES* 3, 2 02 *The 82596 is not Dump compatible with 
CONFIGURE BYTES* 5,4 04 the 82586 because of the 32-bit internal ar- 
CONFIGURE BYTES* 7,6 06 chitecture. In 82586 mode the 82596 will 


dump the same number of bytes as the 
CONFIGURE BYTES? 9, 8 08 82586. 


CONFIGURE BYTES* 10 OA **These bytes are not user defined, results 
1A. BYTES 1. 0* ie may vary from Dump command to Dump 
. command. 
1.A. BYTES 3, 2* OE 
.A. BYTES 5, 4* 10 
LAST T.X. STATUS* 12 
T.X. CRC BYTES 1, 0* 14 
T.X. CRC BYTES 3, 2* 116 
R.X. CRC BYTES 1, 0* 18 
R.X. CRC BYTES 3, 2* 1A 
R.X. TEMP MEMORY 1, 0* 1C 
R.X. TEMP MEMORY 3, 2* 1E 
R.X. TEMP MEMORY 5, 4* 20 
LAST RECEIVED STATUS* 22 
HASH REGISTER BYTES 1, 0* 24 
HASH REGISTER BYTES 3, 2* 26 
HASH REGISTER BYTES 5, 4* 28 
HASH REGISTER BYTES 7, 6* 2A 
SLOT TIME COUNTER* 2C 
WAIT TIME COUNTER* 2E 
MICRO MACHINE** 30 


REGISTER FILE 


60 BYTES 6A 
MICRO MACHINE LFSR** 6C 
MICRO MACHINE** 6E 


FLAG ARRAY 


14 BYTES 
QUEUE MEMORY** 


CU PORT 
8 BYTES 


MICRO MACHINE ALU** 84 
RESERVED** — 86 

M.M. TEMP A ROTATE R** 88 

M.M. TEMP A** 8A 

T.X. DMA BYTE COUNT** 8C 

M.M. INPUT PORT ADDRESS** 8E 

T.X. DMA ADDRESS 90 

M.M. OUTPUT PORT** 92 

R.X. DMA BYTE COUNT** 94 

M.M. OUTPUT PORT ADDRESS REGISTER** 96 

7 -R. DMA ADDRESS** 98 
RESERVED** 9A 

BUS THROTTLE TIMERS 9C 

DIU CONTROL REGISTER** 9E 
RESERVED** AO 

DMA CONTROL REGISTER** A2 

BIU CONTROL REGISTER** A4 

M.M. DISPATCHER REG.** A6 

M.M. STATUS REGISTER** A8 


Figure 34. Dump Area Format—82586 Mode 
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CONFIGURE BYTES 5, 4, 3, 2 The 82596 is not Dump compatible with the 

82586 because of the 32-bit internal archi- 

CONFIGURE BYTES 9, 8, 7, 6 tecture. In 82586 mode the 82596 will dump 
CONFIGURE BYTES 13, 12, 11, 10 the same number of bytes as the 82586. 

**These bytes are not user defined, results 

I.A. BYTES 1,0 Xx may vary from Dump command to Dump 


.A. BYTES 5, 2 command. 


TX CRC BYTES 0, 1 
RX CRC BYTES 0, 1 
RX TEMP MEMORY 1, 0 
HASH REGISTERS 1, 0 


MICRO MACHINE** 


REGISTER FILE 


128 BYTES 


MICRO MACHINE LFSR** 


MICRO MACHINE ** 
FLAG ARRAY 


28 BYTES 


M.M. INPUT PORT** 
16 BYTES 


Figure 35. Dump Area Format—Linear and 32-Bit Segmented Mode 
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Diagnose 

The Diagnose Command triggers an internal self-test procedure that checks internal 82596 hardware, which 
includes: | 

e Exponential Backoff Random Number Generator (Linear Feedback Shift Register). 

e Exponential Backoff Timeout Counter. 

e¢ Slot Time Period Counter. 

@ Collision Number Counter. 

e Exponential Backoff Shift Register. 

e Exponential Backoff Mask Logic. 

e Timer Trigger Logic. 


This procedure checks the operation of the Backoff block, which resides in the serial side and is not easily 
controlled. The Diagnose command is performed in two phases. 


The format of the 82596 Diagnose command is: 


82586 and 32-Bit Segmented Modes 
ODD WORD 16 15 EVEN WORD ) 


elspixxxxxx xxx x]t 1 1[ols[adole[oo ooo oo o00” 


Linear Mode 
ODD WORD 16 15 EVEN WORD 0 


els[ifaeooo0 000 oli 1 slelsledelelaccccsseoos 


A31 LINK ADDRESS AO 


Figure 36. Diagnose 
where: 
LINK ADDRESS, — As per standard Command Block (see the NOP command for details). 
SC, 8B,.0-1,S 
Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes). 
CMD (bits 16-18) — The Diagnose command. Value: 7h. 
OK (bit 13) — Indicates error free completion. 
F (bit 11) — Indicates that the self-test procedure has failed. 
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RECEIVE FRAME DESCRIPTOR 


Each received frame is described by one Receive Frame Descriptor (see Figure 37). Two new memory 
structures are available for the received frames. The structures are available only in the Linear and 32-bit 
Segmented modes. | 


Simplified Memory Structure 


The first is the Simplified memory structure, the data section of the received frame is part of the RFD and is 
located immediately after the Length Field. Receive Buffer Descriptors are not used with the Simplified struc- 
ture, it is primarily used to make programming easier. If the length of the data area described in the Size Field 
is smaller than the incoming frame, the following happens. 


1. The received frame is truncated. 
2. The No Resource error counter is updated. 


3. If the 82596 is configured to Save Bad Frames the RFD is not reused; otherwise, the same RFD is used to 
hold the next received frame, and the only action taken regarding the truncated frame is to update the 
counter. 


4. The 82596 continues to receive the next frame in the next RFD. 


RECEIVE FRAME AREA 


STATUS STATUS 
VALID EMPTY 
RECEIVE 
FRAME PARAMETERS 
DESCRIPTORS 
RBD4 


'o. ACT=cnt is ACT=cnt ACT=cnt 


BUFFER 
DESCRIPTORS 


RECEIVE 


VALID VALID 
RECEIVE 
BUFFERS DATA DATA 


BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5 
RECEIVE FRAME LIST FREE FRAME LIST 
290218-15 


Figure 37. The Receive Frame Area 
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Note that this sequence is very useful for monitoring. If the 82596 is configured to Save Bad Frames, to 
receive in Promiscuous mode, and to use the Simplified memory structure, any programmed length of received 


data can be saved in memory. 


The Simplified memory structure is shown in Figure 38. 


TO COMMAND LIST 


5 
‘ 
' FD4 
L] 
STATUS 


FD3 


STATUS 


FD2 


‘ i] 

1 | 

FD1 ' i 
i] | 


STATUS 


STATISTICS 


| i] i 
t i] | 
a | i] | 
3 ‘ ' 1 
taroTrLe | ed pedoetce | , ! 
eee e =o oe df i i | 
; ‘ t ' i ‘ : 1 ; 
; : a i 1 ! : i : 
RECEIVE ' VARIABLE ' r] r] r] & | r] , 
FRAME ' DATA ‘ | EMPTY i a EMPTY | | EMPTY | ' 
DESCRIPTORS : FIELD ' i 3 i a 1 
| | | i | | 
‘ ‘ ‘ i 1 1 i i t 
! ' i ‘ 1 i 5 a , 
J I be wana = a ee a bee e ee = a i 
i] i] t 


“pa CA RECEIVE FRAME LIST mite oy Lin Sabi Oa Na FREE FRAME LIST a AERTS. A If 
| ' ' 


290218-16 


Figure 38. RFA Simplified Memory Structure 


Flexible Memory Structure 


The second structure is the Flexible memory structure, the data structure of the received frame is stored in 
both the RFD and in a linked list of Receive Buffers—Receive Buffer Descriptors. The received frame is placed 
in the RFD as configured in the Size field. Any remaining data is placed in a linked list of RBDs. 


The Flexible memory structure is shown in Figure 39. 
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TO COMMAND LIST 
nnn RECEIVE FRAME ARE A meen et 


' 
\ j 

FD1 1 FD2 FD3 
L} 


STATUS STATUS STATUS 


CONTROL 
FIELD 
VARIABLE 


DATA 
FIELD 


VALID 
DATA 


BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5 
\q¢——— RECEIVE FRAME LIST —————p'g_—____________-. FREE FRAME LIST 
290218-17 


RECEIVE 
FRAME 
DESCRIPTORS 


RECEIVE 
BUFFER 
DESCRIPTORS 


RECEIVE 
BUFFERS 


Figure 39. RFA Flexible Memory Structure 


Buffers on the receive side can be different lengths. The 82596 will not place more bytes into a buffer than 
indicated in the associated RBD. The 82596 will fetch the next RBD before it is needed. The 82596 will 
attempt to receive frames as long as the FBL is not exhausted. If there are no more buffers, the 82596 
Receive Unit will enter the No Resources state. Before starting the RU, the CPU must place the FBL pointer in 
the RBD pointer field of the first RFD. All remaining RBD pointer fields for subsequent RFDs should be “1s.” If 
the Receive Frame Descriptor and the associated Receive Buffers are not reused (e.g., the frame is properly 
received or the 82596 is configured to Save Bad Frames), the 82596 writes the address of the next free RBD 
to the RBD pointer field of the next RFD. 


Receive Buffer Descriptor (RBD) 


The RBDs are used to store received data in a flexible set of linked buffers. The portion of the frame’s data 
field that is outside the RFD is placed in a set of buffers chained by a sequence of RBDs. The RFD points to 
the first RBD, and the last RBD is flagged with an EOF bit set to 1. Each buffer in the linked list of buffers 
related to a particular frame can be any size up to 214 bytes but must be word aligned (begin on an even 
numbered byte). This ensures optimum use of the memory resources while maintaining low overhead. All 
buffers in a frame are filled with the received data except for the last, in which the actual count can be smaller 
than the allocated buffer space. 
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ODD WORD 


0 


6th byte 
4th byte 


LENGTH FIELD 


0 


4th byte 


SOURCE ADDRESS 1st byte/6th byte 
LENGTH FIELD 


OPTIONAL DATA AREA 


Figure 41. Receive Frame Descriptor—32-Bit Segmented Mode 


ODD WORD EVEN WORD 0 


4th byte 


SOURCE ADDRESS 1stbyte| 6th byte | 
6th byte 4th byte 
LENGTH FIELD 


OPTIONAL DATA AREA 


Figure 42. Receive Frame Descriptor—Linear Mode 
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where 
EL — When set, this bit indicates that this RFD is the last one on the RDL. 
S — When set, this bit suspends the RU after receiving the frame. 
SF — This bit selects between the Simplified or the Flexible mode. 
0— ane mode, all the RX data is in the RFD. RBD ADDRESS field is all 
“15” 
1 — Flexible mode. Data is in the RFD and in a linked list of Receive Buffer De- 
scriptors. 
C — This bit indicates the completion of frame reception. It is set by the 82596. 
B — This bit indicates that the 82596 is currently receiving this frame, or that the 82596 


is ready to receive the frame. It is initially set to 0 by the CPU. The 82596 sets it to 
1 when reception set up begins, and to 0 upon completion. The C and B bits are 
set during the same operation. 


OK (bit 13) — Frame received successfully, without errors. RFDs with bit 13 equal to 0 are possi- 
ble only if the save bad frames, configuration option is selected. Otherwise all 
frames with errors will be discarded, although statistics will be collected on them. 


STATUS — The results of the Receive operation. Defined bits are, 
Bit 12: | Length error if configured to check length 
Bit11: | CRC error in an aligned frame 
Bit 10: | Alignment error (CRC error in misaligned frame) 


Bit 9: Ran out of buffer space—no resources 
Bit 8: DMA Overrun failure to acquire the system bus. 
Bit 7: Frame too short. 


Bit 6: No EOP flag (for Bit stuffing only) 


Bit 5: When the SF bit equals zero, and the 82596 is seated: to save bad 
frames, this bit signals that the receive frame was truncated. Otherwise it 


is zero. 
Bits 2-4: Zeros 
Bit 1: When it is zero, the destination address of the received frame matches 


the IA address. When it is a 1, the destination address of the received 
frame did not match the individual address. For example, a multicast 
address or broadcast address will set this bit to a 1. 


Bit 0: Receive collision. A collision is detected during reception and the colli- 
sion occurred after the destination address was received. 

LINK ADDRESS — A 16-bit offset (32-bit address in the Linear mode) to the next Receive Frame 
Descriptor. The Link Address of the last frame can be used to form a cyclical list. 

RBD POINTER — The offset (address in the Linear mode) of the first RBD containing the received 
frame data. An RBD pointer of all ones indicates no RBD. 

EOF — These fields are for the Simplified and Flexible memory models. They are exactly 

ri the same as the respective fields in the Receive Buffer Descriptor. See the next 

SIZE section for detailed explanation of their functions. 

ACT COUNT 

MC — Multicast bit. 

DESTINATION — The contents of the destination address of the receive frame. The field is 0 to 6 

ADDRESS bytes long. 

SOURCE ADDRESS — The contents of the Source Address field of the received frame. It is 0 to 6 bytes 
long. 

LENGTH FIELD — The contents of this 2-byte field are user defined. In 802.3.it contains the length of 


the data field. It is placed in memory in the same order it is received, i.e., most 
significant byte first, least significant byte second. 
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NOTES 

1. The Destination address, Source address and Length fields are packed, i.e., one field immediately follows 
the next. 

2. The affect of Address/Length Location (No Source Address Insertion) configuration parameter while re- 
ceiving is as follows: 


— 82586 Mode: The Destination address, Source address and Length field are not used, they are placed in 
the RX data buffers. 


— 32-Bit Segmented and Linear Modes: when the Simplified memory model is used, the Destination address, 
Source address and Length fields reside in their respective fields in the RFD. When the Flexible memory 
strucrture is used the Destination address, Source address, and Length field locations depend on the SIZE 
field of the RFD. They can be placed in the RFD, in the RX data buffers, or partially in the RFD and the rest 
in the RX data buffers, depending on the SIZE field value. 


82586 Mode 
ODD WORD 16 15 EVEN WORD 


NEXT RBD OFFSET AO|EOF| F | ACTUAL COUNT _ 
x x x x{A23 RECEIVE BUFFER ADDRESS Ao|4 
Se Care ee Pe SIZE 


32-Bit Segmented Mode 
ODD WORD 16 15 EVEN WORD 


NEXT RBD OFFSET AO|EOF| F | ACTUAL COUNT 


RECEIVE BUFFER ADDRESS 


Linear Mode 
16 15 


PREV E CCS Reem ACTUAL COUNT 


A31 NEXT RBD ADDRESS 


See te eaee Sisal ee 


Figure 43. Receive Buffer Descriptor 
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where: : 

EOF — Indicates that this is the last buffer related to the frame. It is cleared by the CPU 
before starting the RU, and is written by the 82596 at the end of reception of the 
frame. ; 

F — Indicates that this buffer has already been used. The Actual Count has no meaning 


unless the F bit equals one. This bit is cleared by the CPU before starting the RU, 
and is set by the 82596 after the associated buffer has been. This bit has the same 
meaning as the Complete bit in the RFD and CB. 


ACT COUNT — This 14-bit quantity indicates the number of meaningful bytes in the buffer. It is 
cleared by the CPU before starting the RU, and is written by the 82596 after the 
associated buffer has already been used. In general, after the buffer is full, the 
Actual Count value equals the size field of the same buffer. For the last buffer of 
the frame, Actual Count can be less than the buffer size. 


NEXT BD ADDRESS -— The offset (absolute address in the Linear mode) of the next RBD on the list. It is 
meaningless if EL= 1. 


BUFFER ADDRESS -— The starting address of the memory area that contains the received data. In the 
82586 mode, this is a 24-bit address (with pins A24—A31=0). In the 32-bit Seg- 
mented and Linear modes this is a 32-bit address. 


EL — Indicates that the buffer associated with this RBD is last in the FBL. 


P — This bit indicates that the 82596 has already prefetched the RBDs and any change 
in the RBD data will be ignored. This bit is valid only in the new 82596 memory 
modes, and if this feature has been enabled during configure command. The 
82596 Prefetches the RBDs in locked cycles; after prefetching the RBD the 82596 
performs a write cycle where the P bit is set to one and the rest of the data remains 
unchanged. The CPU is responsible for resetting it in all RBDs. The 82596 will not 
check this bit before setting it. 


SIZE — This 14-bit quantity indicates the size, in bytes, of the associated buffer. This quan- 
tity must be an even number. 


1 
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PGA PACKAGE THERMAL 
SPECIFICATION 


Thermal Resistance 
sO 
24°C/W 


ELECTRICAL AND TIMING 
CHARACTERISTICS 


Absolute Maximum Ratings 


e Storage Temperature........ —65°C to + 150°C 
e Case Temperature under Bias — 65°C to + 110°C 
e Supply Voltage 


with Respect to Vss......... —0.5V to + 6.5V 
e Voltage on Other Pins ....—0.5V to Voc + 0.5V 
DC Characteristics 


* WARNING: Stressing the device beyond the “Absolute 
Maximum Ratings” may cause permanent damage. 
These are stress ratings only. Operation beyond the 
“Operating Conditions” is not recommended and ex- 
tended exposure beyond the “Operating Conditions” 
may affect device reliability. 


To = 0°C-85°C, Voc = 5V +10% LE/BE have MOS levels (see Vit, Vain): 
All other signals have TTL levels (see Vj, Vin, VoL, Vou)- 


Output Leakage Current 
Capacitance of Input Buffer 


Court Capacitance of Input/Output 
Buffer 


CLK Capacitance 


Power Supply 


Power Supply 


1-196 


3.7 
2.4 


— 
= 
= 
= 
= 
a 
ers 
= 

= 

Pi re tanags rane | 

ay 

ia 
ee 


et Se ae 
Eaten Geog 
Re Coe eas 
ep leets alee eee 
fOr are ae 
SEEN oa cans 
loc Typical = 100 mA 
At 33 MHz 
Icc Typical = 150 mA 


pA 
pA 
pF 
pF 
pF 

A 


. eis dt nN ne >, ~ ail P *, oe = iv RAM Oy - ‘ > ae = ~ 
. ’ Spud! >i e ah eee i. ta : 5, oo A (galt 4 + roan Net ‘ te a “2 2 
a oe ‘ y, « rie er ee 5 be yt ore Rete te A ereae nie = o acess . . 
‘e Tr « ee \ == ? 5 + 
a ee > ‘ mst 4 - 7 < ; - i Peete a ae : 
— sl > - 4 a . : 
- 2 - i i - 7 * 
’ : . % ; ~ 
tel : 


AC Characteristics 


82596CA C-STEP INPUT/OUTPUT SYSTEM TIMINGS 


To = 0°C-+ 85°C, Voc = 5V +10%. These timing assume the Cr on all outputs is 50 pF unless otherwise 
specified. C, can be 20 pF to 120 pF however timings must be derated. All timing requirements are given in 


nanoseconds. 
Parameter agg nae Notes 


Operating Frequency 12.5 MHz 16 MHz 1X CLK Input 


FS CS Cent ae eA ie ee Racket Wee TERS 
Ta Adjacent CLK A 
SCT SG eee eee Sein. et orice 
ees 
| 14 | CLK Rise Time igs aes. coat 
‘<S 00 Aa Wil ee ee I BO Tas 
BEN LOCK and A2-AsiValdDeay | 3 +| 23 | 
Téa BLAST, PCHK Valid Delay eee Sik Oe 2 Bae ee 
BEn, LOOK, BLAST, A2-A3iFloatDewy | 3 | 99 | 
P16. | WRedhevekdbg of a aN 
[18 | Whend AS Rod beep sofa ae 
[Tid | B0-D3i, DPn Write DataVaidDelay | 3 | a7 | 
[711 | 0-031, OPnWrite DataFloatDelay | 3 CEO araey 
112 ERROR aS 


Tté BS16 Setup Time 


T17 BRDY, RDY Setup Time 


-4 
—"s 
GE 
g 
os 
® 
= i 
o 
ror 
— 
a 
® 


T18 BRDY, RDY Hold Time 


LM 
oneins Se a oe 

123 | RESETSeupTime —=S~—wSCSC*~‘ 

26 | RESETHoldTime _—S~iCSCi‘ 


T31 BOFF Setup Time 
T32 BOFF Hold Time 


*Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
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AC Characteristics (Continued) 


82596CA C-STEP INPUT/OUTPUT SYSTEM TIMINGS 


To = 0°C-+ 85°C, Voc = 5V 410%. These timing assume the C, on all outputs is 50 pF unless otherwise 
specified. C, can be 20 pF to 120 pF however timings must be derated. All timing requirements are given in 
nanoseconds. 


Parameter 


Operating Frequency 
CLK Period 
Tia CLK Period Stability 


2 LK High 
LK Low 


LK Rise Time 0.8V to 2.0V 
LK Fall Time 2.0V to 0.8V 


En, LOCK, and A2-A31 Valid Delay 
ST, PCHK Valid Delay 
En, LOCK, BLAST, A2—A31 Float Delay 
/R and ADS Valid Delay 
/R and ADS Float Delay 
0-D31, DPn Write Data Valid Delay 


DO-D31, DPn Write Data Float Delay 


—s 


lL 


4/3] H + 
big i haere aca ack Rass 


4 
1°) 


—_f 


aA ae 
pide 
Le any 


$16 Setup Time 
16 Hold Time 


DO-D31, DPn READ Setup Time 
0-D31, DPn READ Hold Time 


RESET Setup Time 
RESET Hold Time 
INT/INT Valid Delay 


DO-D31 CPU PORT Access Setup Time 
DO-—D31 CPU PORT Access Hold Time 


rs BOFF Hold Time 


*Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
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AC Characteristics (Continued) 


82596CA C-STEP INPUT/OUTPUT SYSTEM TIMINGS 


To = 0°C-+ 85°C, Voc = 5V +10%. These timing assume the C, on all outputs is 50 pF unless otherwise 
specified. C, can be 20 pF to 120 pF however timings must be derated. All timing requirements are given in 
nanoseconds. 


[| Operating Frequency ——S~*~dtC Se | BMH | IX CLK inp 
a) ee ee ee | 
[Tia | CikPerodStabiity ——~=S~dC<Ci*é‘“~*dC Cnc LK 
ae Bt 
oe es 


0.8V to 2.0V 
2.0V to 0.8V 


T6 


PCHK Valid Delay 


BEn, LOCK, BLAST, A2-A31FloatDelay | 3 | 30 | 


(o>) 
Qo. 


N 


W/R and ADS Valid Delay 
W/R and ADS Float Delay 


DO-D31, DPn Write Data Valid Delay 


T11 DO-D31, DPn Write Data Float Delay 
HOLD Valid Delay 


® 
PS 
pads 
ye) 


CA and BREQ Setup Time 7 


= 
ibe) 


D 


T BS16 Hold Time 
BRDY Setup Time 


r 
2 | AHOLDHoldtme Sid 
arin es 


sail rail 
Mh] Mh 


: 
0 
r 


*Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
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AC Characteristics (Continued) 


82596CA C-STEP INPUT/OUTPUT SYSTEM TIMINGS 


To = 0°C-+ 85°C, Voc = 5V +10%. These timing assume the C, on all outputs is 50 pF unless otherwise 
specified. C_ can be 20 pF to 120 pF however timings must be derated. All timing requirements are given in 
nanoseconds. 


Symbol beac ee — 


[726 | CAand BREG PORT Pusewiath [ati | —S«d|~=Ca 

[tar [00-031 CPUPORT Access SetupTime | 6 | +2 
[Tas [00-031 CPUPORT Access Hold Time | 48 | —*+(| 2 
ia | ia a 
RL NC Mf DE A A a 
a0, | Seep te do 
a | ie i] ee ee 


*Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
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AC Characteristics (Continued) 


82596CA C-STEP INPUT/OUTPUT SYSTEM TIMINGS 


To = 0°C to + 85°C, Voc = 5V +5%. These timing assume the C, on all outputs is 50 pF unless otherwise 
specified. CL can be 20 pF to 120 pF, however timings must be derated. All timing requirements are given in 


nanoseconds. 
| | Operating Frequency 12.5MHz | 33MHz |  1XCLK Input 
CLK Period a ae Ce a es 
| 13 | ClKLow 
| T4 ~~ | CLK Rise Time 
| 15 ——'| CLK Fall Time 
| 76 ‘| _-BEn Valid Delay 
| Téa | _ BLAST Valid Delay 
| Téb —|_ LOCK Valid Delay 
S 


Parameter 


A2-A31 Valid Delay 
PCHK Valid Delay 


‘aa 
meice 
Py 
Hae ees 
| 20 
| 28 
eo | 
20 | 
pe 
Lee er ee] 


Tt |CAand BREGHoId Time 


ne 


C 
DO-D31, DPn Write Data Valid Delay 
DO-D31, DPn Write Data Float Delay 
16H 
RDY Setup Time 


W/R and ADS Valid Delay Be ee ee ee 
HOLD Valid Delay yt ARs | en eS 
ee ae 

Piero sr tecasy 

ina es 

at ae ieee ae 


Cte | BROY,ROYHoidTime 
Tre] 00-081, Den READ SeupTime 
Tt20 | 0-081, Den READ Hold Tmo 
ta: | AHOLD Setup Time 


AHOLD Hold Time 


*Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 


T2 
T3 
T4 
T5 
T6 
T6a 
T6b 
T6c 
T6d 
T7 
T8 
T9 
T10 
714 
T16 
Te 
T19 
T20 
T21 
2 
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AC Characteristics (Continued) 
82596CA C-STEP INPUT/OUTPUT SYSTEM TIMINGS 


C. on all outputs is 50 pF unless otherwise specified. 
All timing requirements are given in nanoseconds. 


NOTES: 


*Timings shown are for the 82596CA C-stepping. For information regarding timings for the 82596CA A1 or B-step, contact 
your local Intel representative. 
1. RESET, HLDA, and CA are internally synchronized. This timing is to guarantee recognition at next clock for RESET, HLDA 
and CA. 
2. All set-up, hold and delay timings are at maximum frequency specification Fmax, and must be derated according to the 
following equation for operation at lower frequencies: 
Tderated = (Fmax/Fopr) x T 
where: 
Tderate = Specifies the value to derate the specification. 
Fmax = Maximum operating frequency. 
Fopr = Actual operating frequency. 
T = Specification at maximum frequency. 
This calculation only provides a rough estimate for derating the frequency. For more detailed information, contact your 
Intel Sales Office for the data sheet supplement. 
3. CA pulse width need only be 1 T1 wide if the set up and hold times are met; BREQ must meet setup and hold times and 
need only be 1 T1 wide. 


TRANSMIT/RECEIVE CLOCK PARAMETERS 


TxC Low to TxD High (At End of Transition) 


TxD Fall Time 


TU VTi aes tans Gs?’ pet BY See PS wig a aed ‘ ‘* a. m . “ar eed Ts ™ i. Pome, ree + Ue Se pm r. 
rine ee Th ok <7 . ft as c . » iar bel 29 a 


a ea 
a 2” aes ee 
aca Ms 
Bet as 


RECEIVED DATA PARAMETERS 


tee ANB Hoatiine = eee poe BOE) 
el eke oO Ce | 
CRS AND CDT PARAMETERS | 3 
T62 CDT Low to TXC HIGH 
External Collision Detect Setup Time 
T63 TXC High to CDT Inactive, CDT Hold Time. 


T64 CDT Low to Jam Start 


T65 CRS Low to TXC High, 

Carrier Sense Setup Time 

TXC High to CRS Inactive, CRS Hold Time 
(Internal Collision Detect) 

CRS High to Jamming Start, 

Jamming Period 

CRS High to RXC High, 

CRS Inactive Setup Time 


RXC High to CRS High, 
CRS Inactive Hold Time 


_ 
—_ 
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TRANSMIT/RECEIVE CLOCK PARAMETERS aes Sener Seas 


Parameter Notes 


INTERFRAME SPACING PARAMETERS 
interframe Delay sa Ss whe Seas (SP ee 


EXTERNAL LOOPBACK-PIN PARAMETERS 


TXCLowtolPaKtow | | TG | 
TRC. Low to DEBK High fs] ee ad 


NOTES: 
1. Special MOS levels. Voi. = 0.9V and Vojq = 3.0V. 
. Manchester only. 
. Manchester. Needs 50% duty cycle. 
1 TTL load + 50 pF. 
1 TTL load + 100 pF. 
NRZ only. 
. Abnormal end of transmission—CTS expires before RTS. 
. Normal end to transmission. 
. Programmable value: 
T71 = Nigs @ T36 
where: Nirs = the IFS configuration value 
(if Nigs is less than 12 then Nigs is forced to 12). 
10. Programmable value: 
T64 = (NcprF @ T36) + x* T36 
(If the collision occurs after the preamble) 
where: 
Ncopr = the collision detect filter configuration value, 
and 
xX = 12, 13, 14, or 15 
11. T68 = 32¢T36 
12. Programmable value: 
T67 = (NcsF ®@ T36) + x® T36 
where: Ncsr = the Carrier Sense Filter configuration 
value, and 
xX = 12, 13, 14, or 15 
13. To guarantee recognition on the next clock. 


OMDNONAWD 
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82596CA BUS OPERATION 


The following figures show the 82596CA basic bus cycle and basic burst cycle. 


Please refer to the 32-B/t LAN Component User’s Manual. 


U | 
| ! 
RDY AAAAAAARMAARAAARARMAARARAR \ ' OOOO | I AAAAAAAHAAAAAAA | ' POONER | ' [AAAAAN 


ADS 


A31-A2 
w/R 


BEO=3 


' ' 
RDY 


! ! 
| ' 
BROY PUM ACCOR OO AOU ANION 
' 


BLAST 


290218-41 


Figure 45. Basic 82596CA Burst Cycle 


: 1-205 


82596CA intel a 


SYSTEM INTERFACE A.C. TIMING CHARACTERISTICS 


The measurements should be done at: 

® To = 0°C to + 85°C, Voc = 5V +10%, C = 50 pF unless otherwise specified. 
° A.C. testing inputs are driven at 2.4V for a logic “1” and 0.45V for a logic “0”. 
¢ Timing measurements are made at 1.5V for both logic ‘‘1” and “O”’. 


e Rise and Fall time of inputs and outputs signals are measured between 0.8V and 2.0V respectively unless 
otherwise specified. 


e All timings are relative to CLK crossing the 1.5V level. 
e Ail A.C. parameters are valid only after 100 ws from power up. 


2.4V ; 
1.5V Test Point 
0.45V > 


290218-18 


290218-19 — 


Figure 46. CLK Timings 


Two types of timing specifications are presented below: 
1. Input Timing—minimum setup and hold times. 
2. Output Timings—output delays and float times from CLK rising edge. 


Figure 47 defines how the measurements should be done: 


LEGEND: 290218-20 
Ts = Input Setup Time 

Th = Input Hold Time 

Tn = Minimum output delay or Mininum float delay 

Tx = Maximum output delay or Maximum float delay 


Figure 47. Drive Levels and Measurements Points for A.C. Specifications 


Ts = 113, T15, T17, T19, 721, 123, T27, T29, T31 

Th = 714, T16, T18, T20, T22, T22a, T24, T28, T30, T32 
Tn = 76, Téa, T7, 18, TS, T10, 1411, 112, 125 

Tx = T6, Téa, T7, T8, T9, T10, T11, T12, T25 
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INPUT WAVEFORMS 
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Figure 48. CA and BREQ Input Timing 
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Figure 50. HOLD/HLDA Timings 


DP3-DPO 
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Figure 51. Input Setup and Hold Time 
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B2596CA | | | InLal. 


a MAX 
A31-A2, BEn, 


LOCK (T6) VALID n WOOK X VALID n+1 


PCHK, BLAST (T6a) 
) 8 | 
MIN — MAX 


W/R, ADS VALID n OOK VALID n+1 


apa 
MIN MAX 
DP3-DPO 
D31-D0 R » COMOO, VALID DATA 
(OUTPUT) 


Figure 52. Output Valid Delay Timing 
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A31-A2, BEn 
LOCK, BLAST 
PCHK 


w/R, ADS 


DP3-DPO 
D31-D0O 


(OUTPUT) 
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Figure 53. Output Float Delay Timing 
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Figure 54. PORT Setup and Hold Time 
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Figure 55. RESET Input Timing 


SERIAL AC TIMING CHARACTERISTICS 
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Figure 56. Serial Input Clock Timing 
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Figure 57. Transmit Data Waveforms 
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TXD 
(NRZ) 


TXD 
(MANCHESTER) 
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—>| |+-T60, 761 
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Figure 59. Receive Data Waveforms (NRZ) 
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Figure 60. Receive Data Waveforms (CRS) 
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OUTLINE DIAGRAMS 


132 LEAD CERAMIC PIN GRID ARRAY PACKAGE INTEL TYPE A 


SEATING 
PLANE 
D A 
A; 
lL. 
rail SEAT 
PLANE 
e, @B (ALL PINS) 
SWAGGED 
PIN 
DETAIL 
BASE mm (inch) 
PLANE 
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Family: Ceramic Pin Grid Array Package 


Millimeters 
acid Gy a Bd Me ae a 
CS AS DP Sea PS ear ee RN ee ee 
mw | 076 | 127 | Soldtid | 0090 | 0.050 |  SolidLid 
| 0.045 


Notes 


ease eeet PS aage tP .406 


Ce oe get ls ea | | 0.050 | 0.100 
ISSUE IWS 10/12/88 
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intel Case Outline Drawings 
Plastic Quad Flat Pack (PQFP) 


0.025 Inch (0.635mm) Pitch 


Description 


Leadcount 


Package Height 


Terminal Dimension 


Package Body 


D1, E1 


D2,E2 |Bumper Distance 
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0.637 


D4, £4 |Foot Radius Location| 0.623 


1 [Foot Length ___|0.020]0.030)0.020]0.030|0.020[0.030]0.020|0.0a0|0.020)o. 


Issue _|IWS Preliminary 12/12/88 


Description 


Leadcount 


Package Height 


N 


Terminal Dimension 


— 


Package Body 


D1, E1 


© 


Lead Dimension 


Foot Radius Location] 15.82! 16.17] 18.36] 18.7 


15.24 REF | 20.32 REF | 25.40 REF | 30.48 


12.70 REF 


10.16 REF 


1 


L1 | Foot Length 0.51 | 0.76 | 0.51 | 0.76 | 0.51 | 0.76 


D4, E4 
Issue _|IWS Preliminary 12/12/88 
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|} [0.20 (.888)@ |c[A@-8© [D@| 


r—BASE PLANE 
be Ad 


[8.28 (888) |c|A@-BO© CC-ISEATING PLANE 
mm (inch) /D| 8.18 (.804) 
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Figure 61. Principal Dimensions and Datums 


| @ 18.25 (010) DOK 
.882 MM/MM (IN/IN) 


[8.25 (818) DOTA 
882 MM/MM_CIN/IN) 


= 3.81 (.15@) MAX TYP 


= SEE DETAIL M 
x ») 
1.91 (.875) MAX TYP 


| 1 | 682 MM/MM CIN/IN) [D_ 


@ [8.25 (.918)@[ClA@-8O© [DOA 
mm (inch) .982 MM/MM (IN/IN)|D. 
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Figure 62. Molded Details 
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Stile eee 
COMM i 


SEE DETAIL L 
SEE DETAIL J 


mm (inch) .* 290218-37 


Figure 63. Terminal Details 


S[e.13 005) Ol AO-8O DOV 


B.41 (.@16) 
0.28 (.888) 


8.28 (.898) 
8.14 ¢(.895) 


8.31 (.012) | 
8.20 (.88) 


| [8.26 (008) |C|A@-8O© [DO Aa 


mm (inch) | 290218-38 
Detail J | Detail L 


Figure 64. Typical Lead 
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1.32 (.852) 
1.22 (.848) 


1.52 ¢..892) 
1.22 (.848) 


8.98 (.835) MIN. 
2.835 (.888) 
1.93 (.876) 


82596CA 


8.98 (.835) MIN. 


290218-39 
mm (inch) 
Figure 65. Detail M 
REVISION SUMMARY 3. Recommendation to use only one type of buffer 
(either Simplified or Flexible) in any given linked 
The following represents the key differences be- list. 
tween version 004 and version 005 of the 82596CA 4. Added detailed description regarding operation 
Data Sheet. or RCVCDT counter. 
1. Timings added for -16 MHz and -20 MHz specfi- = 5. Added New Enhanced Big Endian Mode section. 
cations. The New Enhanced Big Endian Mode applies 
( only to the 82596 C-stepping. 
The following represents the key differences be- 6. Added dati di 
tween version 005 and version 006 of the 82596CA : PO PROSE EN (OSOMMEnCRre a rae ie 
Data Sheet. RU and CU Start commands. These warn against 
Starting the CU while it is Active and Starting the 
1. A description of the 82596CA C-stepping en- RU while it is Ready. 
arsanaceheratles eo eee te ey BE ey 7. Emphasized that the TDR command is a static 
information was removed. , ; 
Pe command and should not be used in an active 
2. Description of BOFF pin changed. BOFF may be network. 
ae ha) eeenenee eee 8. Improved 82596CA C-step timings were added 


for all speeds. 
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82596DX AND 82596SX 


HIGH-PERFORMANCE 32-BIT LOCAL 
AREA NETWORK COPROCESSOR 


m@ Performs Complete CSMA/CD Medium 
Access Control (MAC) Functions— 
Independently of CPU 
— IEEE 802.3 (EOC) Frame Delimiting 
— HDLC Frame Delimiting 


m@ Supports Industry Standard LANs 

— IEEE TYPE 10BASE-T (TPE), 
IEEE TYPE 10BASE5 (Ethernet”), 
IEEE TYPE 10BASE2 (Cheapernet), 
IEEE TYPE 1BASE5 (StarLAN), 
and the Proposed Standard 
TYPE 10BASE-F 

— Proprietary CSMA/CD Networks Up 
to 20 Mb/s 


= On-Chip Memory Management 
— Automatic Buffer Chaining 
— Buffer Reclamation after Receipt of 
Bad Frames; Optional Save Bad 
Frames 
— 32-Bit Segmented or Linear (Flat) 
Memory Addressing Formats 


m@ 82586 Software Compatible 


= Optimized CPU Interface 
— 82596DX Bus Interface Optimized to 
Intel’s 32-Bit i386™DX 
— 82596SX Bus Interface Optimized to 
Intel’s 16-Bit iS86™SX 
— Supports Big Endian and Little 
Endian Byte Ordering 
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m@ High-Performance 16-/32-Bit Bus 


Master Interface 

— 66-MB/s Bus Bandwidth 

— 33-MHz Clock, Two Clocks Per 
Transfer 

— Bus Throttle Timers 

— Transfers Data at 100% of Serial 
Bandwidth 

— 128-Byte Receive FIFO, 64-Byte 
Transmit FIFO 


m@ Network Management and Diagnostics 


— Monitor Mode 
— 32-Bit Statistical Counters 


@ Self-Test Diagnostics 
mg Configurable Initialization Root for Data 


Structures 


m@ High-Speed, 5-V, CHMOS** IV 


Technology 


m@ 132-Pin Plastic Quad Flat Pack (PQFP) 


and PGA Package 


(See Packaging Specifications Order Number: 240800-001, 
Package Type KU and A) 


i386™ is a trademark of Intel Corporation 
*Ethernet is a registered trademark of Xerox Corporation. 
**CHMOS is a patented process of Intel Corporation. 
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Figure 1. 82596DX/SX Block Diagram 
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INTRODUCTION 


The 82596DX/SxX is an intelligent, high-performance 
32-bit Local Area Network coprocessor. The 
82596DX/SX implements the CSMA/CD access 
method and can be configured to support all exist- 
ing’ IEEE 802.3 standards—TYPEs 10BASE-T, 
10BASE5, 10BASE2, 1BASE5, and 10BROADS6E. It 
can also be used to implement the proposed stan- 
dard TYPE 10BASE-F. The 82596DX/SX performs 
high-level commands, command chaining, and inter- 
processor communications via shared memory, thus 
relieving the host CPU of many tasks associated 
with network control. All time-critical functions are 
performed independently of the CPU, this increases 
network performance and_ efficiency. The 
82596DX/SX bus interface is optimized for Intel’s 
i386™ DX and i386™ SX microprocessors. 


The 82596DX/SX implements all IEEE 802.3 Medi- 
um Access Control and channel interface functions, 
these include framing, preamble generation and 
stripping, source address generation, destination ad- 
dress checking, short-frame detection, and automat- 
ic length-field handling. Data rates up to 20 Mb/s are 
supported. 


The 82596DX/SX provides a powerful host system 
interface. It manages memory structures automati- 
cally, with command chaining and bidirectional data 
chaining. An on-chip DMA controller manages four 
channels, this allows autonomous transfer of data 
blocks (buffers and frames) and relieves the CPU of 
byte transfer overhead. Buffers containing errored or 
collided frames can be automatically recovered with- 
out CPU intervention. The 82596DX/SX provides an 
upgrade path for existing 82586 software drivers by 
providing an 82586-software-compatible mode that 
supports the current 82586 memory structure. The 
82596DX/SX also has a Flexible memory structure 
and a Simplified memory structure. The 82596DX/ 
SX can address up to 4 gigabytes of memory. The 
82596DX/SX supports Little Endian and Big Endian 
byte ordering. 


The 82596DX/SxX bus interface is optimized to In- 
tel’s i386™ DX and i386 SX microprocessors, pro- 
viding a bus transfer rate of up to 66 MB/s at 
33 MHz. The bus interface employs bus throttle tim- 
ers to regulate 82596DX/SX bus use. Two large, in- 
dependent FIFOs—128 bytes for Receive and 64 
bytes for Transmit—tolerate long bus latencies and 
provide programmable thresholds that allow the 
user to optimize bus overhead for any worst-case 
bus latency. 


The 82596DX/SxX provides a wide range of diagnos- 
tics and network management functions, these in- 
clude internal and external loopback, exception con- 
dition tallies, channel activity indicators, optional 
capture of all frames regardless of destination ad- 
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dress (promiscuous mode), optional capture of er- 
rored or collided frames, and time domain reflectom- 
etry for locating fault points on the network cable. 
The statistical counters, in 32-bit segmented and lin- 
ear modes, are 32-bits each and include CRC errors, 
alignment errors, overrun errors, resource errors, 
short frames, and _ received collisions. The 
82596DX/SX also features a monitor mode for net- 
work analysis. In this mode the 82596DX/SX can 
capture status bytes, and update statistical coun- 
ters, of frames monitored on the link without trans- 
ferring the contents of the frames to memory. This 
can be done concurrently while transmitting and re- 
ceiving frames destined for that station. 


The 82596DX/SX can be used in both baseband 
and broadband networks. It can be configured for 
maximum network efficiency (minimum contention 
overhead) with networks of any length. Its highly 
flexible CSMA/CD unit supports address field 
lengths of zero through six bytes—configurable to 
either IEEE 802.3/Ethernet or HDLC frame delimita- 
tion. It also supports 16- or 32-bit cyclic redundancy 
checks. The CRC can be transferred directly to 
memory for receive, operations or dynamically in- 
serted for transmit operations. The CSMA/CD unit 
can also be configured for full duplex operation for 
high throughput in point-to-point connections. 


The 82596 C-Step incorporates several new fea- 
tures not found in previous steppings. The following 
is a summary of the 82596 C-step’s new features. 


e The 82596 C-step fixes Errata found in the A1 
and B steppings. 


e The 82596 C-step has improved AC timings over 
both the A and B steppings. 


e The 82596 C-step has a New Enhanced Big Endi- 
an Mode where in Linear Addressing mode, true 
32-bit Big Endian functionality is achieved. New 
Enhanced Big Endian Mode is enabled by setting 
bit 7 of the SYSBUS byte. This mode is software 
compatible with the big endian mode of the B- 
step with one exception—no 32-bit addresses 
need to be swapped by software in the C-step. In 
this new mode, the 82596 C-step treats 32-bit ad- 
dress pointers as true 32-bit entities and the SCB 
absolute address and statistical counters are still 
treated as two 16-bit big endian entities. Not set- 
ting this mode will configure the 82596 C-step to 
be 100% compatible to the A1-step bit endian 
mode. 


e The 82596 C-step is hardware and software com- 
patible to both the A1 and B steppings allowing 
for easy “drop-in” to current designs. Pinout and 
control structures remain unchanged. 


The 82596DX/SX is fabricated with Intel’s reliable, 
5-V, CHMOS IV (Process 648.8) technology. It is 
available in a 132-pin PQFP or PGA package. 
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Figure 2b. 82596SX PQFP Pin Configuration 
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Figure 3a. 82596DX PGA Pin View Side 
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PIN DESCRIPTIONS 


PQFP 


CLK2 CLOCK. The system clock input provides the fundamental timing for 
the 82596. It is internally divided by two to generate the 82596 clock. 
All external timing parameters are specified in reference to the rising 
edge of CLK2. For clock levels see D.C. Characteristics. 


D31-D0 14-53 | I/O DATA BUS. The 32 Data Bus lines are bidirectional, tri-state lines that 
provide the general purpose data path between the 82596 and 
memory. With the 82596DxX the bus can be either 16 or 32 bits wide; 
this is determined by the BS16 signal which is static. The 82596 
always drives all 32 data lines during Write operations, even witha 
16-bit bus. DO-D31 are floated after a Reset or when the bus is not 
acquired. 

These lines are inputs during a CPU Port access; in this mode the CPU 
writes the next address to the 82596 through the Data lines. During 
PORT commands (Relocatable SCP, Self-Test, and Dump) the 
address must be aligned to a 16 byte boundary. This frees the D3-Dpo 
lines so they can be used to distinguish the commands. The following 
is a summary of the decoding data. 

0 0 0 0 Reset 

0 1 0 0 Relocatable SCP 

1 0 0 0 Self-Test 

1 1 0 0 Dump Command 


(D15-D0) 14-32 I/O These 16 Data Bus lines are bidirectional, tri-state lines that provide 
the entire data path for the 82596SX. In the 82596SX D16-D31 are 
not connected (NC). 

A31-A2 70-108 ADDRESS LINES. These 30 tri-stated Address lines output the 
address bits required for memory operation. These lines are floated 
after a Reset or when the bus is not acquired. 

A1 112 The 82596SX requires this additional address line to output the 
address bits required for memory operation. 


BE3-BEO | 109-114 BYTE ENABLE. (82596DxX only.) These tri-stated signals are used to 
indicate which bytes are involved with the current memory access. The 
number of Byte Enable signals asserted indicates the physical size of 
the data being transferred (1, 2, 3, or 4 bytes). 

e BEO indicates DO-D7 

e BE7 indicates D8-D15 

e BE2 indicates D16-D23 | 

e BES indicates D24-D31 

These lines are floated after a Reset or when the bus is not acquired. 


BHE, BLE | 113-114 (82596SX only.) These signals are the Byte High Enable and Byte Low 
Enable signals for the 82596SX. 
109 BUS ON. (82596SX only.) This signal is driven high when the 82596 is 
holding the bus. This signal is tri-stated when the bus is relinquished. 
BON has the same timing as the Byte Enables. 
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PIN DESCRIPTIONS (Continued) 


WRITE/READ. This dual-function pin is used to distinguish Write and 
Read cycles. This line is floated after a Reset or when the bus is not 
acquired. 


ADDRESS STATUS. This tri-state pin is used by the 82596 to indicate 
that a valid bus cycle has begun and that A31-A2, BE3-BE0, and 

W/R are being driven. It is asserted during t1 bus states. This line is 
floated after a Reset or when the bus is not acquired. 


READY. Active low. This signal is the acknowledgment from 
addressed memory that the transfer cycle can be completed. When 
high, it causes wait states to be inserted. It is ignored at the end of the 
first clock of the bus cycle’s data cycle. This active-low signal does not 
have an internal pull-up resistor. This signal must meet the setup and 
hold times to operate correctly. 


LOCK. This tri-state pin is used to distinguish locked and unlocked bus 
cycles. LOCK generates a semaphore handshake to the CPU. LOCK 
can be active for several memory cycles, it goes active during the first 
locked memory cycle (t1) and goes inactive at the last locked cycle 
(t2). This line is floated after a Reset or when the bus is not acquired. 
LOCK can be disabled via the sysbus byte in software. 


BUS SIZE. This signal allows the 82596DxX to work with either 16- or 
32-bit bytes. This signal is static and should be tied high for 32-bit 

operation or low for 16-bit operation. In Little Endian mode the DO- 
D15 lines are driven when BS16 is inserted, in Big Endian mode the 
D16-—D31 lines are driven. 


HOLD. The HOLD signal is active high, the 82596 uses it to request 
local bus mastership. In normal operation HOLD goes inactive before 
HLDA. The 82596 can be forced off the bus by deasserting HLDA or if 
the bus throttle timers expire. ° 


HOLD ACKNOWLEDGE. The HLDA signal is active high, it indicates 
that bus mastership has been given to the 82596. HLDA is internally 
synchronized; after HOLD is detected low, the CPU drives HLDA low. 

| NOTE 
Do not connect HLDA to Voc—tt will cause a deadlock. A user wanting 
to give the 82596 permanent access to the bus should connect HLDA 
to HOLD. If HLDA goes inactive before HOLD, the 82596 will release 
the bus (by deasserting HOLD) within a specified number of system 
Clocks. 


BUS REQUEST. This signal, when configured to an externally 
activated mode, is used to trigger the bus throttle timers. 
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PIN DESCRIPTIONS (Continued) 


PORT. When this signal is received, the 82596 latches the data on the 
data bus into an internal 32-bit register. When the CPU is asserting this 
signal it can write into the 82596 (via the data bus). This pin must be 
activated twice during all CPU Port access commands. 


RESET. This active high, internally synchronized signal causes the 
82596 to terminate current activity. The signal must be high for at least 
five system clock cycles. After five system clock cycles and four TxC 
clock cycles the 82596 will execute a Reset when it receives a high 
RESET signal. When RESET returns to low, the 82596 waits for the 
first CA signal and then begins the initialization sequence. 


LITTLE ENDIAN/BIG ENDIAN. This dual-function pin is used to 
select byte ordering. When LE/BE is high, little endian byte ordering is 
used; when low, big endian byte ordering is used for data in frames 
(bytes) and for control (SCB, RFD, CBL, etc.). 


CHANNEL ATTENTION. The CPU uses this pin to force the 82596 to 
begin executing memory resident Command blocks. The CA signal is 
internally synchronized. The signal must be high for at least one 
system clock. It is latched internally on the high to low edge and then 
detected by the 82596. 

The first CA after a Reset forces the 82596 into the initialization 
sequence beginning at location OOFFFFF6h or an SCP address written 
to the 82596 using CPU Port access. All subsequent CA signals cause 
the 82596 to begin executing new command sequences from the SCB. 


INT INTERRUPT. A high signal on this pin notifies the CPU that the 82596 
is requesting an interrupt. This signal is an edge triggered interrupt 
signal, and can be configured to be active high or low. 


18 Pins (DX) POWER. + 5V +10%. 
19 Pins (SX) 


19 Pins GROUND. OV. 
(DX and SX) 
TxC 


TRANSMIT DATA. This pin transmits data to the serial link. It is high 
when not transmitting. 


TRANSMIT CLOCK. This signal provides the fundamental timing for 
the serial subsystem. The clock is also used to transmit data 
synchronously on the TxD pin. For NRZ encoding, data is transferred 


to the TxD pin on the high to low clock transition. For Manchester 


encoding, the transmitted bit center is aligned with the low to high 
transition. Transmit clock should always be running for proper device 
operation. 
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PIN DESCRIPTIONS (Continued) 


LOOPBACK. This TTL-level control signal enables the loopback 
mode. In this mode serial data on the TxD input is routed through the 
82C501 internal circuits and back to the RxD output without driving the 
transceiver cable. To enable this signal, both internal and external 
loopback need to be set with the Configure command. 


RECEIVE CLOCK. This signal provides timing information to the 
internal shifting logic. For NRZ data the state of the RxD pin is 
sampled on the high to low transition of the clock. 


REQUEST TO SEND. When this signal is low the 82596 informs the 
external interface that it has data to transmit. It is forced high after a 
Reset or when transmission is stopped. 


CLEAR TO SEND. An active-low signal that enables the 82596 to 
send data. It is normally used as an interface handshake to RTS. 
Asserting CTS high stops transmission. CTS is internally synchronized. 
lf CTS goes inactive, meeting the setup time to the TxC negative edge, 
the transmission will stop and RTS will go inactive within, at most, two 
TxC cycles. 


CARRIER SENSE. This signal is active low, it is used to notify the 
82596 that traffic is on the serial link. It is only used if the 82596 is 
configured for external Carrier Sense. In this configuration external 
circuitry is required for detecting traffic on the serial link. CRS is 
internally synchronized. To be accepted, the signal must remain active 
for at least two serial clock cycles (for CRSF = 0). 


COLLISION DETECT. This active-low signal informs the 82596 that a 
collision has occurred. It is only used if the 82596 is configured for 
external Collision Detect. External circuitry is required for collision 
detection. CDT is internally synchronized. To be accepted, the signal 

_ must remain active for at least two serial clock cycles (for CDTF = 0). 
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82596 AND HOST CPU INTERACTION 


The 82596DX/SX and the host CPU communicate 
through shared memory. Because of its on-chip 
DMA capability, the 82596 can make data block 
transfers (buffers and frames) independently of the 
CPU; this greatly reduces the CPU byte transfer 
overhead. 


NOTE: 
The 82596DX and 82596SxX differ in their address 
pin definitions and their data bus sizes. Information 
in this data sheet applies to both versions unless 
otherwise stated. | 


The 82596 is a multitasking coprocessor that com- 
prises two independent logical units—the Command 
Unit (CU) and the Receive Unit (RU). The CU exe- 
cutes commands from shared memory. The RU han- 
dles all activities related to frame reception. The in- 
dependence of the CU and RU enables the 82596 to 
engage in both activities simultaneously—the CU 
can fetch and execute commands from memory 
while the RU is storing received frames in memory. 
The CPU is only involved with this process after the 
CU has executed a sequence of commands or the 
RU has finished storing a sequence of frames. 


The CPU and the 82596 use the hardware signals 
Interrupt (INT) and Channel Attention (CA) to initiate 
communication with the System Control Block 
(SCB), see Figure 4. The 82596 uses INT to alert the 
CPU of a change in the contents of the SCB, the 
CPU uses CA to alert the 82596. 


The 82596 has a CPU Port Access state that allows 
the CPU to execute certain functions without ac- 
cessing memory. The 82596 PORT pin and data bus 
pins are used to enable this feature. The CPU can 
directly activate four operations when the 82596 is in 
this state. 


e Write an alternative System Configuration Pointer 
(SCP). This can be used when the 82596 cannot 
use the default SCP address space. 


e Write a different Dump Command Pointer and ex- 
ecute Dump. This can be used for troubleshoot- 
ing No Response problems. 
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82596DX/SX 


e The CPU can reset the 82596 via software with- 
out disturbing the rest of the system. 


e A self-test can be used for board testing; the 
82596 will execute a self-test and write the re- 
sults to memory. 


82596 BUS INTERFACE 


The 82596DX/SX has bus interface timings and pin 
definitions that are compatible with Intel’s 32-bit i386 
DX and i386 SX microprocessors. This eliminates 
the need for additional bus interface logic. Operating 
at 33 MHz, the.82596’s bus bandwidth can be as 
high as 66 MB/s. Since Ethernet only requires 
1.25 MB/s, this leaves a considerable amount of 
bandwidth for the CPU. The 82596 also has a bus 
throttle to regulate its use of the bus. Two timers can 
be programmed through the SCB: one controls the 
maximum time the 82596 can remain on the bus, the 
other controls the time the 82596 must stay off the 
bus (see Figure 5). The bus throttle can be pro- 
grammed to trigger internally with HLDA or external- 
ly with BREQ. These timers can restrict the 82596 
HOLD activation time and improve bus utilization. 


82596 MEMORY ADDRESSING 


The 82596 has a 32-bit memory address range, 
which allows addressing up to four gigabytes of 
memory. The 82596 has three memory addressing 
modes (see Table 1). 


© 82586 Mode. The 82596 has a 24-bit memory 
address range. The System Control Block, Com- 
mand List, Receive Descriptor List, and Buffer 
Descriptors must reside in one 64-kB memory 
segment. Transmit and Receive buffers can re- 
side in a 24-bit address space. 


© 32-Bit Segmented Mode. The 82596 has a 32- 
bit memory address range. The System Control 
Block, Command List, Receive Descriptor List, 
and Buffer Descriptors must reside in one 64-kB 
memory segment. Transmit and Receive buffers 
can reside in a 32-bit address space. 


e Linear Mode. The 82596 has a 32-bit memory 
address range. Any memory structure can reside 
anywhere within the 32-bit memory address 
range. 
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Figure 5. Bus Throttie Timers 


Table 1.82596 Memory Addressing Formats 
Operation Mode 


Pointer or Offset 82586 


SCB ADDRESS Base (24) + Offset (16) Base (32) + Offset (16) 
Command Block Pointers Base (24) + Offset (16) Base (32) + Offset (16) 


Tx Frame Descriptors Base (32) + Offset (16) 
Base (32) + Offset (16) 
Base (32) + Offset (16) 
32-Bit Linear 


Tx Buffers 24-Bit Linear 


Rx Frame Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 
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Figure 6. 82596 Shared Memory Structure 


82596 SYSTEM MEMORY 
STRUCTURE 


The Shared Memory structure consists of four parts: 
the Initialization Root, the System Control Block, the 
Command List, and the Receive Frame Area (see 
Figure 6). 


The Initialization Root is in an established location 
known to the host CPU and the 82596 (OOFFFFF6h). 
However, the CPU can establish the Initialization 
Root in another location by using the CPU Port ac- 
cess. This root is accessed during initialization, and 
points to the System Control Block. 


The System Control Block serves as a bidirectional 
mail drop for the host CPU and the 82596 CU and 
RU. It is the central point through which the CPU and 
the 82596 exchange control and status information. 
The SCB has two areas. The first contains instruc- 
tions from the CPU to the 82596. These include: 
control of the CU and RU (Start, Abort, Suspend, 
and Resume), a pointer to the list of CU commands, 
a pointer to the Receive Frame Area, a set of Inter- 
rupt Acknowledge bits, and the T-ON and T-OFF 
timers for the bus throttle. The second area contains 
status information the 82596 is sending to the CPU. 
Such as, the CU and RU states (Idle, Active 
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Ready, Suspended, No Receive Resources, etc.), in- 
terrupt bits (Command Completed, Frame Received, 
CU Not Ready, and RU Not Ready), and statistical 
counters. 


The Command List functions as a program for the 
CU; individual commands are placed in memory 
units called Command Blocks (CBs). These CBs 
contain the parameters and status of specific high- 
level commands called Action Commands; e.g., 
Transmit or Configure. 


Transmit causes the 82596 to transmit a frame. The 
Transmit CB contains the destination address, the 
length field, and a pointer to a list of linked buffers 
holding the frame that is to be constructed from sev- 
eral buffers scattered throughout memory. The 
Command Unit operates without CPU intervention; 
the DMA for each buffer, and the prefetching of ref- 
erences to new buffers, is performed in parallel. The 
CPU is notified only after a transmission is complete. 


The Receive Frame Area is a list of Free Frame De- 
scriptors (descriptors not yet used) and a list of user- 
prepared buffers. Frames arrive at the 82596 unso- 
licited; the 82596 must always be ready to receive 
and store them in the Free Frame Area. The Re- 
ceive Unit fills the buffers when it receives frames, 
and reformats the Free Buffer List into received- 
frame structures. The frame structure is, for all prac- 
tical purposes, identical to the format of the frame to 
be transmitted. The first Frame descriptor is refer- 
enced by the SCB. Unless the 82596 is configured 
to Save Bad Frames, the frame descriptor, and the 
associated buffer descriptor, which is wasted when 
a bad frame is received, are automatically reclaimed 
and returned to the Free Buffer List. 


Receive buffer chaining (storing incoming frames in 
a linked buffer list) significantly improves memory 
utilization. Without buffer chaining, the user must al- 
locate consecutive blocks of memory, each capable 
of containing a maximum frame (for Ethernet, 1518 
bytes). Since an average frame is about 200 bytes, 
this is very inefficient. With buffer chaining, the user 
can allocate small buffers and the 82596 will only 
use those that are needed. 


Figure 7 A-D illustrates how the 82596 uses the 
Receive Frame Area. Figure 7A shows an unused 
Receive Frame Area composed of Free Frame De- 
scriptors and Free Receive Buffers prepared by the 
user. The SCB points to the first Frame Descriptor of 
the Frame Descriptor List. Figure 7B shows the 
same Receive Frame Area after receiving one 
frame. This first frame occupies two Receive Buffers 
and one Frame Descriptor—a valid received frame 
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will only occupy one Frame Descriptor. After receiv- 
ing this frame the 82596 sets the next Free Frame 
Descriptor RBD pointer to the next Free RBD. Figure 
7C shows the RFA after receiving a second frame. 
In this example the second frame occupies only one 
Receive Buffer and one RFD. The 82596 again sets 
the RBD pointer. This process is repeated again in 
Figure 7D, showing the reception of another frame 
using one Receive Buffer; in this example there is an 
extra Frame Descriptor. 


TRANSMIT AND RECEIVE MEMORY 
STRUCTURES 


There are three memory structures for reception and 
transmission. The 82586 memory structure, the 
Flexible memory structure, and the Simplified memo- 
ry structure. The 82586 mode is selected by config- 
uring the 82596 during initialization. In this mode all 
the 82596 memory structures are compatible with 
the 82586 memory structures. 


When the 82596 is not configured to the 82586 
mode, the other two memory structures, Simplified 
and Flexible, are available for transmitting and re- 
ceiving. These structures are selected by setting the 
S/F bit in the Transmit Command and/or the Re- 
ceive Frame Descriptor (see Figures 29, 30, 41, and 
42). It is recommended that any linked list of buffers 
be relegated to a single type—either simplified or 
flexible. The Simplified memory structure offers a 
simple structure for ease of programming (see Fig- 
ure 8). All information about a frame is contained in 
one structure; for example, during reception the RFD 
and data field are contained in one structure. 


The Flexible memory structure (See Figure 9) has a 
control field that allows the programmer to specify 
the amount of receive data the RFD will contain for 
receive operations and the amount of transmit data 
the Transmit Command Block will contain for trans- 
mit operations. For example, when the control field 
in the RFD is set to 20 bytes during a reception, the 
first 20 bytes of the data field are stored in the RFD 
(6 Bytes of Destination Address, 6 Bytes of Source 
Address, 2 Bytes of Length Field, and 6 Bytes of 
Data), and the remainder of the data field is stored in 
the Receive Data Buffers. This is useful for capturing 
frame headers when header information is con- 
tained in the data field. The header information can 
then be automatically stored in the RFD partitioned 
from the Receive Data Buffer. 


The control field can also be used for the Transmit 
Command when the Flexible memory structure is 
used. The quantity of data field bytes to be transmit- 
ted from the Transmit Command Block is specified 
by the variable control field. 
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Figure 7. Frame Reception in the RFA 
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Figure 8. Simplified Memory Structure 
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Figure 9. Flexible Memory Structure 
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TRANSMITTING FRAMES 


The 82596 executes high-level Action Commands 
from the Command List in system memory. Action 
Commands are fetched and executed in parallel with 
the host CPU operation, thereby significantly improv- 


ing system performance. The format of the Action 


Commands is shown in Figure 10. Figure 28 shows 
the 82586 mode, and Figures 29 and 30 shows the 
command formats of the Linear and 32-bit Segment- 
ed modes. 


A single Transmit command contains, as part of the 
command-specific parameters, the destination ad- 
dress and length field of the transmitted frame and a 
pointer to buffer area in memory containing the data 
portion of the frame. The data field is contained in a 
memory data structure consisting of a buffer de- 
scriptor (BD) and a data buffer—or a linked list of 
buffer descriptors and buffers—as shown in Figure 
+4. 


Multiple data buffers can be chained together using 
the BDs. Thus, a frame with a long data field can be 
transmitted using several (shorter) data buffers 
chained together. This chaining technique allows the 
system designer to develop efficient buffer manage- 
ment. | 

The 82596 automatically generates the preamble 
(alternating 1s and Os) and start frame delimiter, 
fetches the destination address and length field from 
the ‘Transmit command, inserts its unique address 
as the source address, fetches the data field speci- 
fied by the Transmit command, and computes and 
appends the CRC to the end of the frame (see Fig- 
ure 12). In the Linear and 32-bit Segmented mode 
the CRC can be optionally inserted on a frame-by- 
frame basis by setting the NC bit in the Transmit 
Command Block (see Figures 29 and 30). 


The 82596 can be configured to generate two types 
of start and end frame delimiters—End of Carrier 
(EOC) or HDLC. In EOC mode the start frame delimi- 
ter is 10101011 and the end frame delimiter is indi- 
cated by the lack of a signal after the last bit of the 
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frame check sequence field has been transmitted. In 
EOC mode the 82596 can be configured to extend 
short frames by adding pad bytes (7Eh) during trans- 
mission, according to the length field. ln HDLC mode 
the 82596 will generate the 01111110 flag for the 
start and end frame delimiters, and do standard bit 
stuffing and stripping. Furthermore, the 82596 can 
be configured to pad frames shorter than the speci- 
fied minimum frame length by appending the appro- 
priate number of flags to the end of the frame. 


When a collision occurs, the 82596 manages the 
jam, random wait, and retry processes, reinitializing 
DMA pointers without CPU intervention. Multiple 
frames can be sent by linking the appropriate num- 
ber of Transmit commands together. This is particu- 
larly useful when transmitting a message larger than 
the maximum frame size (1518 bytes for Ethernet). 


CONTROL | COMMAND STATUS 
FIELDS COMMAND 


LINK FIELD NEXT 
(POINTER TO NEXT COMMAND) 


COMMAND 


PARAMETER FIELD 
(COMMAND=SPECIFIC 
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Figure 10. Action Command Format 
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Figure 11. Data Buffer Descriptor and 
Data Buffer Structure 
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Figure 12. Frame Format 


RECEIVING FRAMES 


To reduce CPU overhead, the 82596 is designed to 
receive frames without CPU supervision. The host 
CPU first sets aside an adequate receive buffer 
space and then enables the 82596 Receive Unit. 
Once enabled, the RU watches for arriving frames 
and automatically stores them in the Receive Frame 
Area (RFA). The RFA contains Receive Frame De- 
scriptors, Receive Buffer Descriptors, and Data Buff- 
ers (see Figure 13). The individual Receive Frame 
Descriptors make up a Receive Descriptor List 
(RDL) used by the 82596 to store the destination 
and source addresses, the length field, and the 
status of each frame received (see Figure 14). 


Once enabled, the 82596 checks each passing 
frame for an address match. The 82596 will recog- 
nize its own unique address, one or more multicast 
addresses, or the broadcast address. If a match is 
found the 82596 stores the destination and source 
addresses and the length field in the next available 
RFD. It then begins filling the next available Data 
Buffer on the FBL, which is pointed to by the current 
RFD, with the data portion of the incoming frame. As 
one Data Buffer is filled, the 82596 automatically 
fetches the next DB on the FBL until the entire frame 
is received. This buffer chaining technique is particu- 
larly memory efficient because it allows the system 
designer to set aside buffers to fit frames much 
shorter than the maximum allowable frame length. If 
AL-LOC = 1, or if the flexible memory structure is 
used, the addresses and length field can be placed 
in the receive buffer. 


Once the entire frame is received without error, the 
82596 does the following housekeeping tasks. 


e The actual count field of the last Buffer Descrip- 
tor used to hold the frame just received is updat- 
ed with the number of bytes stored in the associ- 
ated Data Buffer. | 


e The next available Receive Frame Descriptor is 
fetched. 


e The address of the next available Buffer Descrip- 
tor is written to the next available Receive Frame 
Descriptor. 


e A frame received interrupt status bit is posted in 
the SCB. 


e An interrupt is sent to the CPU. 
lf a frame error occurs, for example a CRC error, the 


82596 automatically reinitializes its DMA pointers 
and reclaims any data buffers containing the bad 
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frame. The 82596 will continue to receive frames 
without CPU help as long as Receive Frame De- 
scriptors and Data Buffers are available. 


82596 NETWORK MANAGEMENT 
AND DIAGNOSTICS 


The behavior of data communication networks is 
normally very complex because of their distributed 
and asynchronous nature. It is particularly difficult to 
pinpoint a failure when it occurs. The 82596 has ex- 
tensive diagnostic and network management func- 
tions that help improve reliability and testability. The 
82596 reports on the following events after each 
frame is transmitted. | 


e Transmission successful. 
e Transmission unsuccessful. Lost Carrier Sense. 
e Transmission unsuccessful. Lost Clear to Send. 


® Transmission unsuccessful. A DMA underrun oc- 
curred because the system bus did not keep up 
with the transmission. 


e Transmission unsuccessful. The number of colli- 
sions exceeded the maximum allowed. 


e Number of Collisions. The number of collisions 
experienced during transmission of the frame. 


e Heartbeat Indicator. This indicates the presence 
of a heartbeat during the last Interframe Spacing 
(IFS) after transmission. 


When configured to Save Bad Frames the 82596 
checks each incoming frame and reports the follow- 
ing errors. . , 


e CRC error. Incorrect CRC in a properly aligned 
frame. 


e Alignment error. Incorrect CRC in a misaligned 
frame. 


e Frame too short. The frame is shorter than the 
value configured for minimum frame length. 


e Overrun. Part of the frame was not placed in 
memory because the system bus did not keep up 
with incoming data. 


e Out of buffer. Part of the frame was discarded 
because of insufficient memory storage space. 


e Receive collision. A collision was detected during 
reception and the destination address of the in- 
coming frame passes 82596 address filtering. 
Collisions in the preamble are not counted. 


e Length error. A frame not matching the frame 
length parameter was detected. 
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Figure 14. Receive Frame Descriptor 
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NETWORK PLANNING AND 
MAINTENANCE 


To properly plan, operate, and maintain a communi- 
cation network, the network management entity 
must accumulate information on network behavior. 
The 82596 provides a rich set of network-wide diag- 
nostics that can serve as the basis for a network 
management entity. 


Information on network activity is provided in the 
status of each frame transmitted. The 82596 reports 
the following activity indicators after each frame. 


e¢ Number of collisions. The number of collisions 
the 82596 experienced while attempting to trans- 
mit the frame. 


e Deferred transmission. During the first transmis- 
sion attempt the 82596 had to defer to traffic on 
the link. 


The 82596 updates its 32-bit statistical counters af- 
ter each received frame that both passes address 
filtering and is longer than the Minimum Frame 
Length configuration parameter. The 82596 reports 
the following statistics. 


e CRC errors. The number of well-aligned frames 
that experienced a CRC error. 


e Alignment errors. The number of misaligned 
frames that experienced a CRC error. 


e No resources. The number of frames that were 
discarded because of insufficient resources for 
reception. 


® Overrun errors. The number of frames that were 
not completely stored in memory because the 
system bus did not keep up with incoming data. 


e Receive Collision counter. The number of colli- 
sions detected during receive. Collisions occur- 
ring before the minimum frame length will be 
counted as short frames. Collisions in the pream- 
ble will not be counted at all. 


e Short Frame counter. The number of frames that 
were discarded because they were shorter than 
the configured minimum frame length. 


Once again, these counters are not updated until the 
82596 decodes a destination address match. 


The 82596 can be configured to Promiscuous mode. 
In this mode it captures all frames transmitted on the 
network without checking the Destination Address. 
This is useful when implementing a monitoring sta- 
tion to capture all frames for analysis. 


A useful method of capturing frame headers is to 
use the Simplified memory mode, configure the 
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82596 to Save Bad Frames, and configure the 
82596 to Promiscuous mode with space in the RFD 
allocated for specific number of receive data bytes. 
The 82596 will receive all frames and put them in the 
RFD. Frames that exceed the available space in the 
RFD will be truncated, the status will be updated, ' 
and the 82596 will retrieve the next RFD. This allows 
the user to capture the initial data bytes of each 
frame (for instance, the header) and discard the re- 
mainder of the frame. 


The 82596 also has a monitor mode for network 
analysis. During normal operation the receive func- 
tion enables the 82596 to receive frames which pass 
address filtering. These frames must have the Start 
of Frame Delimiter (SFD) field and must be longer 
than the absolute minimum frame length of 5 bytes 
(6 bytes in case of Multicast address filtering). Con- 
tents and status of the received frames are trans- 
ferred to memory. The monitor function enables the 
82596 to simply evaluate the incoming frames. The 
82596 can monitor the frames that pass or do not 
pass the address filtering. It can also monitor frames 
which do not have the SFD fields. The 82596 can be 
configured to only keep statistical information about 
monitor frames. Three options are available in the 
Monitor mode. These modes are selectable by the 
two monitor mode configuration bits available in the 
configuration command. 


When the first option is selected, the 82596 receives 
good frames that pass address filtering and trans- 
fers them to memory while monitoring frames that 
do not pass address filtering or are shorter than the 
minimum frame size (these frames are not trans- 
ferred to memory). When this option is used the 
82596 updates six counters: CRC errors, alignment 
errors, no resource errors, overrun errors, short 
frames, and total good frames received. 


When the second option is selected, the receive 
function is completely disabled. The 82596 monitors 
only those frames that pass address filterings and 
meet the minimum frame length requirement. When 
this option is used the 82596 updates six counters: 
CRC errors, alignment errors, total frames (good and 
bad), short frames, collisions detected, and total 
good frames. 


When the third option is selected, the receive func- 
tion is completely disabled. The 82596 monitors all 
frames, including frames that do not have a Start 
Frame Delimiter. When this option is used the 82596 
updates six counter (CRC errors, alignment errors, 
total frames (good and bad), short frames, collisions 
detected, and total good frames. 
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STATION DIAGNOSTICS 
AND SELF-TEST 


The 82596 provides a large set of diagnostic and 
network management functions. These include inter- 
nal and external loopback and time domain reflec- 
tometry for locating fault points in the network cable. 
The 82596 ensures software reliability by dumping 
the contents of the 82596 internal registers into sys- 
tem memory. The 82596 has a self-test mode that 
enables it to run an internal self-test and place the 
results in system memory. 


82586 SOFTWARE COMPATIBILITY 


The 82596 has a software-compatible state in which 
all its memory structures are compatible with the 
82586 memory structure. This includes all the Action 
Commands, the Receive Frame Area (including the 
RFD, Buffer Descriptors, and Data Buffers), the Sys- 
tem Control Block, and the initialization procedures. 
There are two minor differences between the 82596 
in the 82586-Compatible memory structure and the 
82586. 


e When the internal and external loopback bits in 
the Configure command are set to 11 the 82596 
is in external loopback and the LPBK pin is acti- 
vated; in the 82586 this situation would produce 
internal loopback. 


e During a Dump command both the 82596 and 
82586 dump the same number of bytes; however, 
the data format is different. 


INITIALIZING THE 82596 


A Reset command is issued to the 82596 to prepare 
it for normal operation. The 82596 is initialized 
through two data structures that are addressed by 
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two pointers, the System Configuration Pointer 
(SCP) and the Intermediate System Configuration 
Pointer (ISCP). The initialization procedure begins 
when a Channel Attention signal is asserted after 
RESET. The 82596 uses the address of the double 
word that contains the SCP as a default— 
OOFFFFF4h. Before the CA signal is asserted this 
default address can be changed to any other avail- 
able address by asserting the PORT pin and provid- 
ing the desired address over the D3;-—D, pins of the 
address bus. Pins D3—Dp must be 0010; i.e., any 
alternative address must be aligned to 16 byte 
boundaries. All addresses sent to the 82596 must be 
word aligned, which means that all pointers and 
memory structures must start on an even address 
(Ap = zero). 


SYSTEM CONFIGURATION POINTER 
(SCP) 


The SCP contains the SYSBUS byte and the loca- 
tion of the next structure of the initialization process, 
the ISCP. The following parameters are selected in 
the SYSBUS. 


e The 82596 operation mode. 

e The Bus Throttle timer triggering method. 
e Lock enabled. 

@ Interrupt polarity. 

e Big Endian 32-bit entity mode. 


Byte ordering is determined by the LE/BE pin. 
LE/BE=1 selects little endian byte ordering and 
LE/BE=0 selects big endian byte ordering. 


NOTE: 
In the following, X indicates a bit not checked in 
82586 mode. This bit must be set to 0 in all other 
modes. 
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The following diagram illustrates the format of the SCP. 


3 ODD WORD 16 15 EVEN WORD 0 


1 
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0 - The 32-bit address pointers in Linear mode are ‘pagdtcincc! le : NOT CHECKED 
as two 16-bit big endian entities. This is identical to 
the 82596 A1 stepping definition. : 82586 mode 
1- The 32-bit address pointers in Linear mode are treated : 32-Bit Segmented mode 
as 32-bit big endian entities. This mode is only supported : Linear mode 
in the 82596 B stepping. In this mode the SCB absolute : Reserved 
address and statistical counters are still treated as two 
16-bit big endian entities. : internal triggering of the 
Interrupt polarity Bus Throttle timers 
0 — Interrupt pin is active : external triggering of the 
high Bus Throttle timers 
1 - Interrupt pin is active 
low : LOCK function enabled 
: LOCK function disabled 
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ISCP ADDRESS— The physical address of the ISCP. In the 82586 mode, bits A31-—A24 are considered to 
be zero. 


Figure 15. The System Configuration Pointer 


Writing the Sysbus 


When writing the Sysbus byte it is important to pay attention to the byte order. 


e When a Little Endian processor is used, the Sysbus byte is located at byte address OOFFFFF6h (or address 
n+ 2 if an alternative SCP address n was programmed). 


e When a processor using Big Endian byte ordering is used, the SYSBUS, alternative SCP, and ISCP ad- 
dresses will be different. 


e The Sysbus byte is located at OOFFFFF7h. 
e If an alternative SCP address is programmed, the SYSBUS byte should be at byte address n+ 1. 
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INTERMEDIATE SYSTEM CONFIGURATION POINTER (ISCP) 


The ISCP indicates the location of the System Control Block. Often the SCP is in ROM and the ISCP is in RAM. 
The CPU loads the SCB address (or an equivalent data structure) into the ISCP and asserts CA. This Channel 
Attention signal causes the 82596 to begin its initialization procedure and to get the SCB address from the 
ISCP and SCP. In 82586 and 32-bit Segmented modes the SCP base address is also the base address of all 
Command Blocks, Frame Descriptors, and Buffer Descriptors (but not buffers). All these data structures must 
reside in one 64-kB segment; however, in Linear mode no such limitation is imposed. 


The following diagram illustrates the ISCP. format. 


ODD WORD EVEN WORD 
16 15 87 0 


SCB OFFSET Mh 7 BS eretery sey, BUSY ISCP 
ee 


T 


x X X X X X X X —in 82586 mode 
A24 — in 32-bit segmented mode 


; SCB BASE ADDRESS AO|ISCP + 4 


— Indicates that the 82596 is being initialized. The CPU sets the ISCP to 01h before it gives 
the first CA to the 82596. The ISCP is cleared by the 82596 after the SCB base and offset 
are read. Note that the most significant byte of the first word of the ISCP is not modified 
when BUSY is cleared. } 


SCB OFFSET— This 16-bit quantity specifies the offset portion of the address of the SCB. 


SCB BASE — Specifies the base portion of the address of the SCB. The base of SCB is also the base of 
all 82596 Command Blocks, Frame Descriptors and Buffer Descriptors. In the 82586 
mode, bits A31—A24 are considered to be zero. 


Figure 16. The Intermediate System Configuration Pointer—82586 and 32-Bit Segmented Modes 


ODD WORD EVEN WORD 


SCB ABSOLUTE ADDRESS AO|ISCP + 4 


BUSY — Indicates that the 82596 is being initialized. The ISCP is set to 01h by the CPU before its 
first CA to the 82596. It is cleared by the 82596 after the SCB address is read. 


SCB ADDRESS— This 32-bit quantity specifies the physical address of the SCB. 


Figure 17. The Intermediate System Configuration Pointer—Linear Mode. 


INITIALIZATION PROCESS 


The CPU sets up the SCP, ISCP, and the SCB structures, and, if desired, an alternative SCP address. It also 
sets BUSY to 01h. The 82596 is initialized when a Channel Attention signal follows a Reset signal, causing the 
82596 to access the System Configuration Pointer. The sysbus byte, the operational mode, the bus throttle 
timer triggering method, the interrupt polarity, and the state of LOCK are read. After reset the bus throttle 
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timers are essentially disabled—the T-ON value is infinite, the T-OFF value is zero. After the SCP is read, the 
82596 reads the ISCP and saves the SCB address. In 82586 and 32-bit Segmented modes this address is 
represented as a base address plus the offset (this base address is also the base address of all the control 
blocks). In Linear mode the base address is also an absolute address. The 82596 clears BUSY, sets CX and 
CNR to equal 1 in the SCB, clears the SCB command word, sends an interrupt to the CPU, and awaits another 
Channel Attention signal. RESET configures the 82596 to its default state before CA is asserted. 


CONTROLLING THE 82596DX/SX 


The host CPU controls the 82596 with the commands, data structures, and methods described in this section. 
The CPU and the 82596 communicate through shared memory structures. The 82596 contains two indepen- 
dent units: the Command Unit and the Receive Unit. The Command Unit executes commands from the CPU, 
and the Receive Unit handles frame reception. These two units are controlled and monitored by the CPU 
through a shared memory structure called the System Control Block (SCB). The CPU and the 82596 use the 
CA and INT signals to communicate with the SCB. 


82596 CPU ACCESS INTERFACE (PORT) 


The 82596 has a CPU access interface that allows the host CPU to do four things. 
e Write an alternative System Configuration Pointer address. | 

e Write an alternative Dump area pointer and perform Dump. 

e Execute a software reset. 

e Execute a self-test. 


The following events initiate the CPU access state. 

e Presence of an address on the D3;,-—D, data bus pins. 

e The D3-Dpo pins are used to select one of the four functions. 
¢ The PORT input pin is asserted, as in a regular write cycle. 


NOTE 
The SCP Dump and Self-Test addresses must be 16-byte aligned. 


The 82596 requires two 16-bit write cycles for a port command. The first write holds the internal machines and 
reads the first 16 bits, the second activates the PORT command and reads the second 16 bits. 


The PORT Reset is useful when only the 82596 needs to be reset. The CPU must wait for 10-system and 5-se- 
rial clocks before issuing another CA to the 82596; this new CA begins a new initialization process. 


The Dump function is useful for troubleshooting No Response problems. If the chip is in a No Response state, 
the PORT Dump operation can be executed and a PORT Reset can be used to reinitialize the 82596 without 
disturbing the rest of the system. 


The Self-Test function can be used for board testing; the 82596 will execute a self-test and write the results to 
memory. 
Table 2. PORT Function Selection 
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MEMORY ADDRESSING FORMATS 


The 82596 accesses memory by 32-bit addresses. There are two types of 32-bit addresses: linear and seg- 
mented. The type of address used depends on the 82596 operating mode and the type of memory structure it 
is addressing. The 82596 has three operating modes. 


® 82586 Mode 
e A Linear address is a single 24-bit entity. Address pins A3;—Aoq4 are always zero. 
e A Segmented address uses a 24-bit base and a 16-bit offset. 

@ 32-bit Segmented Mode 
e A Linear address is a single 32-bit entity. 


e A Segmented address uses a 32-bit base and a 16-bit offset. { 
NOTE: 


In the previous two.memory addressing modes, each command header (CB, TBD, RFD, RBD, and SCB) 
must wholly reside within one segment. If the 82596 encounters a memory structure that does not follow this 
restriction, the 82596 will fetch the next contiguous location in memory (beyond the segment). 


e Linear Mode 

e A Linear address is a single 32-bit entity. 

e There are no Segmented addresses. 
Linear addresses are primarily used to address transmit and receive data buffers. In the 82586 and 32-bit 
Segmented modes, segmented addresses (base plus offset) are used for all Command Blocks, Buffer Descrip- 
tors, Frame Descriptors, and System Control Blocks. When using Segmented addresses, only the offset 


portion of the entity being addressed is specified in the block. The base for all offsets is the same—that of the 
SCB. See Table A. 


LITTLE ENDIAN AND BIG ENDIAN BYTE ORDERING 


The 82596 supports both Little Endian and Big Endian byte ordering for its memory structures. 
The 82596A1 stepping supports Big Endian byte ordering for word and byte entities. Dword entities are not 


supported with 82596A1 Big Endian byte ordering. This results in slightly different 82596 memory structures 
for Big Endian operation. These structures are defined in the 32-Bit LAN Components A1 Manual. 
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The 82596 B stepping supports Big Endian byte ordering for dword, word, and byte entities in Linear mode 
only. All 82596 B 32-bit address pointers are treated as 32-bit Big Endian entities, however, the SCB absolute 
address and statistical counters are treated as two 16-bit Big Endian entities. This 32-bit Big Endian entity 
support is configured via bit 7 in the SYSBUS byte. 


The 82596 C-step has a New Enhanced Big Endian Mode where in Linear Addressing mode, true 32-bit Big 
Endian functionality is achieved. New Enhanced Big Endian Mode is enabled exactly the same as the B-step, 
by setting bit 7 of the SYSBUS byte. This mode is software compatible with the big endian mode of the B-step 
with one exception—no 32-bit addresses need to be swapped by software in the C-step. In this new mode, the 
82596 C-step treats 32-bit address pointers as true 32-bit entities and the SCB absolute address and statistical 
counters are still treated as two 16-bit big endian entities. Not setting this mode will configure the 82596 C-step 
to be 100% compatible to the A1-step big endian mode. 


NOTE: 
All 82596 memory entities must be word or dword aligned, except the transmit buffers can be byte aligned 
for the 82596 B or C steppings. 


An example of a double word entity is a frame descriptor command/status dword, whereas the raw data of the 
frame are byte entities. Both 32- and 16-bit buses are supported. When a 16-bit bus is used with Big Endian 
memory organization, data lines Dj5-—Dp are used. The 82596 has an internal crossover that handles these 
swap operations. 


COMMAND UNIT (CU) 


The Command Unit is the logical unit that executes Action Commands from a list of commands very similar to 
a CPU program. A Command Block is associated with each Action Command. The CU is modeled as a logical 
machine that takes, at any given time, one of the following states. 


e Idle. The CU is not executing a command and is not associated with a CB on the list. This is the initial state. 


e Suspended. The CU is not executing a command; however, it is associated with a CB on the list. The 
suspend state can only be reached if the CPU forces it through the SCB or sets the suspend bit in the RFD. 


e Active. The CU is executing an Action Command and pointing to its CB. 


The CPU can affect CU operation in two ways: by issuing a CU Control Command or by setting bits in the 
Command word of the Action Command. 


When programming the 82596 CU, it is important to consider the asynchronous way the 82596 processes 
commands. If a command is issued to the 82596 CU, it may be busy processing other commands. In order to 
avoid asynchronous race conditions, the following guidelines are recommended to the 82596 programmer: 


e if the CU is already in the Active state, and another command needs to be executed, it is unwise to 
immediately issue another CU Start command. If a new command (or list of commands) needs to be 
started, first issue a CU Suspend command, wait for the CU to become Suspended, then issue the new CU 
Start. This will insure that all commands are processed correctly. 


@ In general, it is a good idea to make sure any CU command has been accepted and executed before 
issuing a new control command to the CU. 
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RECEIVE UNIT (RU) 


The Receive Unit is the logical unit that receives frames and stores them in memory. The RU is modeled as a 
logical machine that takes, at any given time, one of the following states. 


e Idle. The RU has no memory resources and is discarding incoming frames. This is the initial state. 


e No Resources. The RU has no memory resources and is discarding incoming frames. This state differs 
from Idle in that the RU accumulates statistics on the number of discarded frames. 


¢ Suspended. The RU has memory available for storing frames, but is discarding them. The suspend state 
can only be reached if the CPU forces it through the SCB or sets the suspend bit in the RFD. 


e Ready. The RU has memory available and is storing incoming frames. 


The CPU can affect RU operation in three ways: by issuing a RU Control Command, by setting bits in the 
Frame Descriptor Command word of the frame being received, or by setting the EL bit of the current buffer’s 
Buffer Descriptor. 


When programming the 82596 RU, it is important to consider the asynchronous way the 82596 processes 
receive frames. If an RU Start is issued to the 82596 RU, it may be busy processing other incoming packets. In 
order to avoid asynchronous race conditions, the following guidelines are recommended to the 82596 pro- 
grammer: 


e If the RU is already in the Ready state, and a new RFA is required to be started, it is unwise to immediately 
issue another RU Start command. If the new RFA needs to be started, first issue an RU Suspend com- 
mand, wait for the RU to become Suspended, then issue the new RU Start. This will insure that all incoming 
frames are received correctly. 


e In general, it is a good idea to make sure any RU command has been accepted and executed before 
issuing a new control command to the RU. 


SYSTEM CONTROL BLOCK (SCB) 


The SCB is a memory block that plays a major role in communications between the CPU and the 82596. Such 
communications include the following. 


e Commands issued by the CPU 
e Status reported by the 82596 


Control commands are sent to the 82596 by writing them into the SCB and then asserting CA. The 82596 
examines the command, performs the required action, and then clears the SCB command word. Control 
commands perform the following types of tasks. 


e Operation of the Command Unit (CU). The SCB controls the CU by specifying the address of the Command 
Block List (CBL) and by starting, suspending, resuming, or aborting execution of CBL commands. 
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e¢ Operation of the Bus Throttle. The SCB controls the Bus Throttle timers by providing them with new values 
and sending the Load and Start timer commands. The timers can be operated in both the 32-bit Segmented 
and Linear modes. 


e Reception of frames by the Receive Unit (RU). The SCB controls the RU by specifying the address of the 
Receive Frame Area and by starting, suspending, resuming, or aborting frame reception. 


e Acknowledgment of events that cause interrupts. 
e Resetting the chip. 


The 82596 sends status reports to the CPU via the System Control Block. The SCB contains four types of 
status reports. 


e The cause of the current interrupts. These interrupts are caused by one or more of the following 82596 
events. 


¢ The Command Unit completes an Action Command that has its / bit set. 
e The Receive Unit receives a frame. 
e The Command Unit becomes inactive. 
e The Receive Unit becomes not ready. 
e The status of the Command Unit. 
e The status of the Receive Unit. 
e Status reports from the 82596 regarding reception of corrupted frames. 


Events can be cleared only by CPU acknowledgment. If some events are not acknowledged by the ACK field 
the Interrupt signal (INT) will be reissued after Channel Attention (CA) is processed. Furthermore, if a new 
event occurs while an interrupt is set, the interrupt is temporarily cleared to trigger edge-triggered interrupt 
controllers. 


The CPU uses the Channel Attention line to cause the 82596 to examine the SCB. This signal is trailing-edge 
triggered—the 82596 latches CA on the trailing edge. The latch is cleared by the 82596 before the SCB 
control command is read. 


ODD WORD EVEN WORD 


31 
AST [x] bub [rn] Ro [x xx x] star” [o] tug Jo] Rud [oo 0 olsce 


ALIGNMENT ERRORS CRC ERRORS 
OVERRUN ERRORS RESOURCE ERRORS 


Figure 18. SCB—82586 Mode 


ODD WORD EVEN WORD 
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*In MONITOR mode these counters change function 


Figure 19. SCB—32-Bit Segmented Mode 
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ODD WORD EVEN WORD 
PTA Yo] fue [al fu oo oo] “Sia Jol BS | (mle! [ro 0 
COMMAND BLOCK ADDRESS 
RECEIVE FRAME AREA ADDRESS 
CRC ERRORS 
ALIGNMENT ERRORS 


RESOURCE ERRORS (*) 
OVERRUN ERRORS (*) 


RCVCDT ERRORS (*) 
SHORT FRAME ERRORS 


T-ON TIMER T-OFF TIMER 


*In MONITOR mode these counters change function 


Figure 20. SCB—Linear Mode 


Command Word 
31 16 


ACK Rap CUC re RUC O.- 0 6 “Sra sees 


These bits specifiy the action to be performed as a result of a CA. This word is set by the CPU and cleared by 
the 82596. Defined bits are: 


Bit 31 ACK-CX — Acknowledges that the CU completed an Action Command. 
Bit 30 ACK-FR — Acknowledges that the RU received a frame. 
Bit 29 ACK-CNA — Acknowledges that the Command Unit became not active. 
Bit 28 ACK-RNR — Acknowledges that the Receive Unit became not ready. 
Bits 24-26 CUC — (3 bits) This field contains the command to the Command Unit. Valid values are: 
0 —NOP (does not affect current state of the unit). 
1 — Start execution of the first command on the CBL. If a command is executing, 


complete it before starting the new CBL. The beginning of the CBL is in CBL 
OFFSET (address). 


2 — Resume the operation of the Command Unit by executing the next command. 
This operation assumes that the Command Unit has been previously sus- 
pended. 

3 — Suspend execution of commands on CBL after current command is complete. 

4 — Abort current command immediately. 

5 — Loads the Bus Throttle timers so they will be initialized with their new values 


after the active timer (T-ON or T-OFF) reaches Terminal Count. If no timer is 
active new values will be loaded immediately. This command is not valid in 


82586 mode. 

6 — Loads and immediately restarts the Bus Throttle timers with their new values. 
This command is not valid in 82586 mode. 

7 — Reserved. 
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Bits 20-22 RUC — (3 bits) This field contains the command to the Receive Unit. Valid values are: 
O — NOP (does not alter current state of unit). 
1 — Start reception of frames. The beginning of the RFA is contained in the RFA 
OFFSET (address). If a frame is being received complete reception before 
starting. 
2 — Resume frame reception (only when in suspended state). 
3 — Suspend frame reception. If a frame is being received complete its reception 
before suspending. 
4 — Abort receiver operation immediately. 
5-7 — Reserved. 
Bit 23 RESET — Reset chip (logically the same as hardware RESET). 


Status Word 


15 0 
a, Le ee 
82586 Mode 


15 


0 
SR ae ON 


32-Bit Segmented and Linear Modes 


Indicates the status of the 82596. This word is modified only by the 82596. Defined bits are: 


Bit 15 CX — The CU finished executing a command with its / (interrupt) bit set. 
Bit 14 FR — The RU finished receiving a frame. 
Bit 13 CNA — The Command Unit left the Active state. 
Bit 12 RNR — The Receive Unit left the Ready state. 
Bits 8-10 CUS — (3 bits) This field contains the status of the command unit. Valid values are: 
0 —ldle 
1 — Suspended 
2 —Active 
3-7 — Not used 
Bits 4-7 RUS — This field contains the status of the receive unit. Valid values are: 


Oh (0000) — Idle 
1h (0001) — Suspended 


2h (0010) — No resources. This bit indicates both no resources due to lack of RFDs 
in the RDL and no resources due to lack of RBDs in the FBL. 


4h (0100) — Ready 
Ah (1010) — No resources due to no more RBDs. (Not in the 82586 mode.) 
Ch (1100) — No more RBDs (not in the 82586 mode). 
No other combinations are allowed. 
Bit 3 T — Bus Throttle timers loaded (not in 82586 mode). 


-SCB OFFSET ADDRESSES 


CBL Offset (Address) 


In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the 
first Command Block on the CBL. In Linear mode it is a 32-bit linear address for the first Command Block on 
the CBL. It is accessed only if CUC equals Start. 


1-248 : 


intel ; . 82596DX/SX 


RFA Offset (Address) 


In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the 
Receive Frame Area. In Linear mode it is a 32-bit linear address for the Receive Frame Area. It is accessed 
only if RUC equals Start. 


SCB STATISTICAL COUNTERS 


Statistical Counter Operation 

e The. CPU is responsible for clearing all error counters before initializing the 82596. The 82596 updates 
these counters by reading them, adding 1, and then writing them back to the SCB. 

e The counters are wraparound counters. After reaching FFFFFFFFh the counters wrap around to zero. 


e The 82596 updates the required counters for each frame. It is possible for more than one counter to be 
updated; multiple errors will result in all affected counters being updated. 


e The 82596 executes the read-counter/increment/write-counter operation without relinquishing the bus 
(locked operation). This is to ensure that no logical contention exists between the 82596 and the CPU due 
to both attempting to write to the counters simultaneously. In the dual-port memory configuration the CPU 
should not execute any write operation to a counter if Ts CK is asserted. 


e The counters are 32-bits wide and their behavior is fully compatible with the IEEE 802.3 standard. The 
82596 supports all relevant statistics (mandatory, optional, and desired) through the status of the transmit 
and receive header and directly through SCB statistics. 


CRCERRS 


This 32-bit quantity contains the number of aligned frames discarded because of a CRC error. This counter is 
updated, if needed, regardless of the RU state. 


ALNERRS 
This 32-bit quantity contains the number of frames that both are misaligned (i.e., where CRS deasserts on a 
nonoctet boundary) and contain a CRC error. The counter is updated, if needed, regardless of the RU state. 
SHRTFRM 


This 32-bit quantity contains the number of received frames shorter than the minimum frame length. 
The last three counters change function in monitor mode. 


RSCERRS 


This 32-bit quantity contains the number of good frames discarded because there were no resources to 
contain them. Frames intended for a host whose RU is in the No Receive Resources state, fall into this 
category. This counter is updated only if the RU is in the No Resources state. When in Moniitor mode, this 
counter counts the total number of frames. 


OVRNERRS 


This 32-bit quantity contains the number of frames known to be lost because the local system bus was not 
available. If the traffic problem lasts longer than the duration of one frame, the frames that follow the first are 
lost without an indicator, and they are not counted. This counter is updated, if needed, regardless of the RU 
state. 


RCVCDT 


This 32-bit counter contains the number of collisions detected during frame reception. This counter will only be 
updated if at least 64 bytes of data are received before the collision occurs. If a collision occurs before 64 
bytes of data are received, the frame is counted as a short frame. If the collisions occurs in the preamble, no 
counters are incremented. 
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ACTION COMMANDS AND OPERATING MODES 


This section lists all the Action Commands of the Command Unit Command Block List (CBL). Each command 
contains the Command field, the Status and Control fields, the link to the next Action Command, and any 
command-specific parameters. There are three basic types of action commands: 82596 Configuration and 
Setup, Transmission, and Diagnostics. The following is a list of the actual commands. 


e NOP e Transmit 
e Individual Address Setup e TDR 

e Configure e Dump 

e MC Setup e Diagnose 


The 82596 has three addressing modes. In the 82586 mode all the Action Commands look exactly like those 
of the 82586. 


© 82586 Mode. The 82596 software and memory structure is compatible with the 82586. 


¢ 32-Bit Segmented Mode. The 82596 can access the entire system memory and use the two new memory 
structures—Simplified and Flexible—while still using the segmented approach. This does not require any 
significant changes to existing software. 


e Linear Mode. The 82596 operates in‘a flat, linear, 4 gigabyte memory space without segmentation. It can 
also use the two new memory structures. 


In the 32-bit Segmented mode there are some differences between the 82596 and 82586 action commands, 
mainly in programming and activating new 82596 features. Those bits marked ‘“‘don’t care” in the compatible 
mode are not checked; however, we strongly recommend that those bits all be zeroes; this will allow future 
enchancements and extensions. 


In the Linear mode all of the address offsets become 32-bit address pointers. All new 82596 features are 
accessible in this mode, and all bits previously marked “don’t care” must be zeroes. 


The Action Commands, and all other 82596 memory structures, must begin on even byte boundaries, i.e., they 
must be word aligned. 
NOP 


This command results in no action by the 82596 except for those performed in the normal command process- 
ing. It is used to manipulate the CBL manipulation. The format of the NOP command is shown in Figure 21. 


NOP—82586 and 32-Bit Segmented Modes 
ODD WORD 16 15 EVEN WORD 0 


els[ixxxxxx xxx x00 ololslalo ooo oo coo cee a 
XxX XX XXX XX XXX XXX XII LINKOFFSET AA 


NOP—Linear Mode 
ODD WORD 16 15 EVEN WORD 0 


als[i[oo oo 00000 0) olclelao ooo co ood o oa 


A31 LINK ADDRESS A0|4 


Figure 21 
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where: 

LINK POINTER —In the 82586 or 32-bit Segmented modes this is a 16-bit offset to the next Command 
Block. In the Linear mode this is the 32-bit address of the next Command Block. 

EL — If set, this bit indicates that this command block is the last on the CBL. 

S — If set to one, suspend the CU upon completion of this CB. 


| — lf set to one, the 82596 will generate an interrupt after execution of the command is 
complete. If | is not set to one, the CX bit will not be set. 


CMD (bits 16-18) — The NOP command. Value: Oh. 

Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes). 

C — This bit indicates the execution status of the command. The CPU initially resets it to zero 
when the Command Block is placed on the CBL. Following a command Completion, the 
82596 will set it to one. 

B — This bit indicates that the 82596 is currently executing the NOP command. It is initially 
reset to zero by the CPU. The 82596 sets it to one when execution begins and to zero 


when execution is completed. This bit is also set when the 82596 prefetches the com- 
mand. 


NOTE: 
The C and B bits are modified in one operation. 


OK — Indicates that the command was executed without error. If set to one no error occurred 
(command executed OK). If zero an error occur. 


INDIVIDUAL ADDRESS SETUP 


This command is used to load the 82596 with the Individual Address. This address is used by the 82596 for 
inserting the Source Address during transmission and recognizing the Destination Address during reception. 
After RESET, and prior to Individual Address Setup Command execution, the 82596 assumes the Broadcast 
Address is the Individual Address in all aspects, i.e.: 


e This will be the Individual Address Match reference. 
e This will be the Source Address of a transmitted frame (for AL-LOC=0 mode only). 


The format of the Individual Address Setup command is shown in Figure 22. 


iA Setup—82586 and 32-Bit Segmented Modes 
ODD WORD 16:15 EVEN WORD 


Scie eS a ee 
INDIVIDUAL ADDRESS ist byte|A15 LINK OFFSET A0|4 
6th byte 5th byte 4th byte 3rd byte 


IA Setup—Linear Mode > 
ODD WORD 16 15 EVEN WORD 


ele[i[o oo 000000 foo sclsfdaloo ooo cov 000 a 
At es oe es ase oe eee ce Eee 7S Cee eae All 
Ren REL! ne RRS TON eRe MMM lea dee 


Figure 22 
where: 
LINK ADDRESS, — As per standard Command Block (see the NOP command for details) 
EL, B,C, 1,S 
A — Indicates that the command was abnormally terminated due to CU Abort control 
command. If one, then the command was aborted, and if necessary it should be 
repeated. If this bit is zero, the command was not aborted. , ~ 
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Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes). 
CMD (bits 16-18) — The Address Setup command. Value: th. 
INDIVIDUAL ADDRESS — The individual address of the node, 0 to 6 bytes long. 


The least significant bit of the Individual Address must be zero for Ethernet (see the Command Structure). 
However, no enforcement of 0 is provided by the 82596. Thus, an Individual Address with 1 as its least 
significant bit is a valid Individual Address in all aspects. 


The default address length is 6 bytes long, as in 802.3. If a different length is used the [A Setup command 
should be executed after the Configure command. 


CONFIGURE 


The Configure command loads the 82596 with its operating parameters. It allows changing some of the 
parameters by specifying a byte count less than the maximum number of configuration bytes (11 in the 82586 
mode, 14 in the 32-Bit Segmented and Linear modes). The 82596 configuration depends on its mode of 
operation. 


e In the 82586 mode the maximum number of configuration bytes is 12. Any number larger than 12 will be 
reduced to 12 and any number less than 4 will be increased to 4. When configuring the 12th byte (Byte 11 
undefined) in 82586 mode this byte should be all ones. : 


e The additional features of the serial side are disabled in the 82586 mode. 


e In both the 32-Bit Segmented and Linear modes there are four additional configuration bytes, which hold 
parameters for additional 82596 features. If these parameters are not accessed, the 82596 will follow their 
default values. 


e For more detailed information refer to the 32-Bit LAN Components User's Manual. 


The format of the Configure command is shown in Figures 23, 24, and 25. 


ODD WORD EVEN WORD 0 


31 
e.js|i{x x x x x x x x x x/o 1 o[c]BloKjalo o o 0 0 0 0 0 0 0 Oo ofo 
A18 LINK OFFSET A0|4 


Byte 2 
Te ae ae ee ye Se oe ae oy ee oe ee Ce See Ee ee ee Byte 10 | 


Figure 23. CONFIGURE—82586 Mode 


ODD WORD EVEN WORD 0 


31 
eils}i}o 0 6 0 © 0 oO oo ojo 1 ofc} BioKjAjo o 0 0 OOO 0 OO Oo Oo 
A1s LINK OFFSET Ao|4 


Byte 13 Byte 12 Byto10 


Figure 24. CONFIGURE—32-Bit Segmented Mode 
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ODD WORD EVEN WORD 0 


31 
eils|i{o o 0 0 0 © oO o oO olo 1 ofc}BloKjajo 0 0 0 0 OO 0 OOO OO 


A31 LINK ADDRESS 


uk MOM eM RM KY OR ROR ieeassetere 


Figure 25. CONFIGURE—Linear Mode 


LINK ADDRESS, — As per standard Command Block (see the NOP command for details) 
EL, 8, o,1S 


> 


— Indicates that the command was abnormally terminated due to a CU Abort control com- 
mand. If 1, then the command was aborted and if necessary it should be repeated. If this 
bit is O, the command was not aborted. 


Bits 19-28 — Reserved (zero in the 32-Bit Segmented and Linear Modes) 
CMD (bits 16-18) — The CONFIGURE command. Value: 2h. 


The interpretation of the fields follows: 


7 6 5 4 3 2 1 0 
Ss ae ea ee 
BYTE 0 | 

BYTE CNT (Bits 0-3) Byte Count. Number of bytes, including this one, that hold pa- 
rameters to be configured. 
PREFETCHED (Bit 7) Enable the 82596 to write the prefetched bit in all prefetch 


RBDs. 


NOTE: 
The P bit is valid only in the new memory structure modes. In 82586 mode this bit is disabled 
(i.e., NO prefetched mark). 


7 0 
BYTE 1 
FIFO Limit (Bits 0-3) FIFO limit. 
MONITOR # (Bits 6-7) Receive monitor options. If the Byte Count of the configure 
command is less than 12 bytes then these Monitor. bits are 
ignored. 


DEFAULT: C8h 


i : 0 
BYTE 2 


RESUME__RD (Bit 1) O0O— The 82596 does not reread the next CB on the list when a CU RESUME 
Control Command is issued. 


1— The 82596 will reread the next CB on the list when a CU RESUME 
Control Command is issued. This is available only on the 82596B step- 


ping. 
SAV BF (Bit 7) O0— Received bad frames are not saved in the memory. 
1— Received bad frames are saved in the memory. 
DEFAULT: 40h | 
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7 0 
LOOP BACK PREAMBLE LENGTH | NOSRC ADDRESS LENGTH 
MODE ADD INS 


BYTE 3 
ADR LEN (Bits 0-2) 
NO SCR ADD INS (Bit 3) 


PREAM LEN (Bits 4-5) 
LP BCK MODE (Bits 6-7) 
DEFAULT: 26h 


Address length (any kind). 


No Source Address Insertion. 
In the 82586 this bit is called AL LOC. 


Preamble length. 
Loopback mode. 


| 


7 
BOF METD EXPONENTIAL PRIORITY hie A at LINEAR PRIORITY 


BYTE 4 
LIN PRIO (Bits 0-2) 
EXP PRIO (Bits 4-6) 
BOF METD (Bit 7) 
DEFAULT: 00h 


Linear Priority. 
Exponential Priority. 
Exponential Backoff method. 


°o 


INTER FRAME SPACING 


INTERFRAME SPACING 
DEFAULT: 60h 


SLOT TIME - LOW 


BYTE 6 
SLOT TIME (L) 
DEFAULT: 00h 


MAXIMUM RETRY NUMBER 


SLOT TIME (H) 
(Bits 0-2) 


RETRY NUM (Bits 4-7) 
DEFAULT: F2h 
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Interframe spacing. 


Slot time, low byte. 


Slot time, high part. 


Number of transmission retries on collision. 


oS 


. 0 
Rb ears SLOT TIME - HIGH 


a fais ; 
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7 0 
PAD BIT CRC16/ NO CRC Tx ON MAN/ BC PRM 
STUFF CRC32 INSER NO CRS NRZ DIS MODE 


BYTE 8 
PRM (Bit 0) Promiscuous mode. 
BC DIS (Bit 1) Broadcast disable. 
MANCH/NR2Z (Bit 2) Manchester or NRZ encoding. See specific timing require- 
ments for TxC in Manchester mode. 
TONO CRS (Bit 3) Transmit on no CRS. | 
_ NOCRC INS (Bit 4) No CRC insertion. 
CRC-16/CRC-32 (Bit 5) CRC type. 
BIT STF (Bit 6) Bit stuffing. 
PAD (Bit 7) Padding. 


DEFAULT: 00h 


7 0 
CDT SRC COLLISION DETECT FILTER CRS SRC CARRIER SENSE FILTER 


BYTE 9 


CRSF (Bits 0-2) Carrier Sense filter (length). 
CRS SRC (Bit 3) Carrier Sense source. 

CDTF (Bits 4-6) Collision Detect filter (length). 
CDT SRC (Bit 7) Collision Detect source. 


DEFAULT: 00h 


7 . 0 
MINIMUM FRAME LENGTH 


BYTE 10 
MIN FRAME LEN Minimum frame length. 
DEFAULT: 40h 


0 


] 


BYTE 11 
PRECRS (Bit 0) Preamble until Carrier Sense 
LNGFLD (Bit 1) Length field. Enables padding at the End-of-Carrier framing 
(802.3). | 
CRCINM (Bit 2) Rx CRC appended to the frame in memory. 
AUTOTX (Bit 3) Auto retransmit. 
CDBSAC (Bit 4) Collision Detect by source address recognition. 
MC__ALL (Bit 5) Enable to receive all MC frames. 
MONITOR (Bits 6-7) Receive monitor options. 


DEFAULT: FFH 
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DIS_BOF | MULT_ SC 3 ER as PS 


BYTE 13 


MULT__ 


IA (Bit 6) 


DIS__BOF (Bit 7) 
DEFAULT: 3Fh 


Enables Ful Duplex opecation: 


Multiple individual address. 
Disable the backoff algorithm. 


a 


Pe Pe ee ee: RCE ae Gare a | Bis 

ae ieee ee 

SYTE. 12 
FDX (Bit 6) 
DEFAULT: 00h 
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82596DX/SX 


A reset (hardware or software) configures the 82596 according to the following defaults. 
Table 4. Configuration Defaults 


Parameter Default Value 


Units/Meaning 


ADDRESS LENGTH 
A/L FIELD LOCATION 
AUTO RETRANSMIT 
BITSTUFFING/EOC 
BROADCAST DISABLE 
CDBSAC 

CDT FILTER 

CDT SRC 

CRC IN MEMORY 
CRC-16/CRC-32 

CRS FILTER 

CRS SRC 

DISBOF 

EXT LOOPBACK 
EXPONENTIAL PRIORITY 
EXPONENTIAL BACKOFF METHOD 
FULL DUPLEX (FDX) 
FIFO THRESHOLD 

INT LOOPBACK 
INTERFRAME SPACING 
LINEAR PRIORITY 
LENGTH FIELD 

MIN FRAME LENGTH 
MC ALL 

MONITOR 
MANCHESTER/NRZ 
MULTI IA 

NUMBER OF RETRIES 
NO CRC INSERTION 
PREFETCH BIT IN RBD 
PREAMBLE LENGTH 
Preamble Until CRS 
PROMISCUOUS MODE 
PADDING 

SLOT TIME 

SAVE BAD FRAME 
TRANSMIT ON NO CRS 


NOTES: 


* 
* 
Oo O® 


* 
* 


oooo0o0o-o0o+_co0c = 


Bytes 

Located in FD 

Auto Retransmit Enable 

EOC 

Broadcast Reception Enabled 
Disabled 

Bit Times 

External Collision Detection 
CRC Not Transferred to Memory 
CRC-32 

0 Bit Times 

External CRS 

Backoff Enabled 

Disabled 

802.3 Algorithm 

802.3 Algorithm 

CSMA/CD Protocol (No FDX) 
TX: 32 Bytes, RX: 64 Bytes 
Disabled 

Bit Times 

802.3 Algorithm 

Padding Disabled 

Bytes 

Disabled 

Disabled 

NRZ 

Disabled 

Maximum Number of Retries 
CRC Appended to Frame 
Disabled (Valid Only in New Modes) 
Bytes 

Disabled 

Address Filter On 

No Padding 

Bit Times 

Discards Bad Frames 
Disabled 


1. This configuration setup is compatible with the IEEE 802.3 specification. 

2. The Asterisk ‘‘*” signifies a new configuration parameter not available in the 82586. 
3. The default value of the Auto retransmit configuration parameter is enabled (1). 

4. Double Asterisk ‘‘**” signifies IEEE 802.3 requirements. 
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MULTICAST-SETUP 


This command is used to load the 82596 with the Multicast-IDs that should be accepted. As noted previously, 
the filtering done on the Multicast-IDs is not perfect and some unwanted frames may be accepted. This 
command resets the current filter and reloads it with the specified Multicast-IDs. The format of the Multicast- 
addresses setup command is: 


ODD WORD EVEN WORD 


e(s[iXxxxxxxxxx]os|csldaloo ooo cveooe. 
XE LINK OFFSET Ad 


4th byte 1st byte 
MULTICAST ADDRESSES LIST 
Nth byte 


Figure 26. MC Setup—82586 and 32-Bit Segmented Modes 


ODD WORD EVEN WORD 


0 ON 


2nd byte 1st byte MC COUNT 


| | MULTICAST ADDRESSES LIST | 
Nth byte 


Figure 27. MC Setup—Linear Mode 


where: 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details) 

EL, B,C,1,S 

A — Indicates that the command was abnormally terminated due to a CU Abort control 
command. If one, then the command was aborted and if necessary it should be 
repeated. If this bit is zero, the command was not aborted. 

Bits 19-28 — Reserved (0 in both the 32-Bit Segmented and Linear Modes). 

CMD (bits 16-18) — The MC SETUP command value: 3h. 

MC-CNT This 14-bit field indicates the number of bytes in the MC LIST field. The MC CNT 


must be a multiple of the ADDR LEN; otherwise, the 82596 reduces the MC CNT to 
the nearest ADDR LEN multiple. MC CNT=0 implies resetting the Hash table 
which is equivalent to disabling the Multicast filtering mechanism. 


MC LIST — A list of Multicast Addresses to be accepted by the 82596. The least significant bit 
of each MC address must be 1. 


NOTE: 
The list is sequential; i.e., the most significant byte of an address is immediately followed by the least signifi- 
cant byte of the next address. 


— When the 82596 is configured to recognize multiple Individual Address (Multi-IA), 
the MC-Setup command is also used to set up the Hash table for the individual 
address. 

The least significant bit in the first byte of each IA address must be 0. 
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TRANSMIT 


oS 
bd 


This command is used to transmit a frame of user data onto the serial link. The format of a Transmit command 
is as follows. 


ODD WORD EVEN WORD 0 


31 
eujs}i[x x x x x x x x x x/1 0 of cl{B] statuses | _MAXCOLL 


A15 TBD OFFSET AO | A15 LINK OFFSET AO} 4 


4th byte DESTINATION ADDRESS 1st byte | 8 
LENGTH FIELD 6th byte 3 


Figure 28. TRANSMIT—82586 Mode 


ODD WORD EVEN WORD 0 


31 
eu}s|ifolojojolojojojo|ncisr}1 o of c]e}  statuspirs | MAXCOLL_| 
A18 TBD OFFSET AO 4 
i 01.0010 00-0100.) 00 00 “Oper: FP) SoaTeA COUNT 

12 


Figure 29. TRANSMIT—32-Bit Segmented Mode 


ODD WORD EVEN WORD 


31 

els} ifolojojojojojojo|ncisr}1 o of c]e}  staruspirs | MaxcoLL_ 

4 
8 
ooooo700007000000 0l60F0] TORCOUNT 

16 


Figure 30. TRANSMIT—Linear Mode 


1 COMMAND WORD 


16 
etl s|1]ojolojofojojo}o|ncisr/1 o oz 
i 


0: No CRC Insertion disable; when the 0: Simplified Mode, all the Tx data is in 
configure command is configured to the Transmit Command Block. The 


not insert the CRC during Transmit Buffer Descriptor Address 
transmission the NC has no effect. field is all 1s. 


: No CRC Insertion enable; when the 1: Flexible Mode. Data is in the TCB and 
configure command is configured to in a linked list of TBDs. 
insert the CRC during transmission 
the CRC will not be inserted when 
NC = 1. 
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where: 

EL,B,C.LS — As per standard Command Block (see the NOP command for details). 

OK (Bit 13) — Error free completion. 

A (Bit 12) — Indicates that the command was abnormally terminated due to CU Abort control 
command. If 1, then the command was aborted, and if necessary it should be 

repeated. If this bit is 0, the command was not aborted. 

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear modes). 

CMD (Bits 16-18) — The transmit command: 4h. 

Status Bit 11 — Late collision. A late collision (a collision after the slot time is elapsed) is detected. 

Status Bit 10 — No Carrier Sense signal during transmission. Carrier Sense signal is monitored 
from the end of Preamble transmission until the end of the Frame Check Sequence 
for TONOCRS = 1 (Transmit On No Carrier Sense mode) it indicates that transmis- 
sion has been executed despite a lack of CRS. For TONOCRS=0 (Ethernet 
mode), this bit also indicates unsuccessful transmission (transmission stopped 
when lack of Carrier Sense has been detected). 

Status Bit 9 — Transmission unsuccessful (stopped) due to Loss of CTS. 

Status Bit 8 — Transmission unsuccessful (stopped) due to DMA Underrun; i.e., the system did 
not supply data for transmission. 

Status Bit 7 — Transmission Deferred, i.e., transmission was not immediate due to previous link 
activity. 

Status Bit 6 — Heartbeat Indicator, Indicates that after a previously performed transmission, and 
before the most recently performed transmission, (Interframe Spacing) the CDT 
signal was monitored as active. This indicates that the Ethernet Transceiver Colli- 
sion Detect logic is performing properly. The Heartbeat is monitored during the 
Interframe Spacing period. 

Status Bit 5 — Transmission attempt was stopped because the number of collisions exceeded the 
maximum allowable number of retries. 

Status Bit 4 — 0 (Reserved). 

MAX-COL — The number of Collisions experienced during this frame. Max Col = 0 plus S5 = 1 

(Bits 3-0) indicates 16 collisions. 

LINK OFFSET — As per standard Command Block (see the NOP for details). 

TBD POINTER — In the 82586 and 32-bit Segmented modes this is the offset of the first Tx Buffer 


Descriptor containing the data to be transmitted. In the Linear mode this is the 32- 
bit address of the first Tx Buffer Descriptor on the list. If the TBD POINTER is all 1s 
it indicates that no TBD is used. 

DEST ADDRESS — Contains the Destination Address of the frame. The least significant bit (MC) indi- 
cates the address type. 

MC = 0: Individual Address. - 
MC = 1: Multicast or Broadcast Address. 
lf the Destination Address bits are all 1s this is a Broadcast Address. 

LENGTH FIELD — The contents of this 2-byte field are user defined. In 802.3 it contains the length of 
the data field. It is placed in memory in the same order it is transmitted; i.e., most 
significant byte first, least significant byte second. 

TCB COUNT — This 14-bit counter indicates the number of bytes that will be transmitted from the 
Transmit Command Block, starting from the third byte after the TCB COUNT field 
(address n+ 12 in the 32-bit Segmented mode, NV+ 16 in the Linear mode). The 
TCB COUNT field can be any number of bytes (including an odd byte), this allows 
the user to transmit a frame with a header having an odd number of bytes. The 
TCB COUNT field is not used in the 82586 mode. 


EOF Bit — Indicates that the whole frame is kept in the Transmit Command Block. In the 
Simplified memory model it must be always asserted. 
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The interpretation of what is transmitted depends on the No Source Address insertion configuration bit and the 
memory model being used. 


NOTES 


1. The Destination Address and the Length Field are sequential of the Length Field immediately follows the 
most significant byte of the Destination Address. 


2. In case the 82596 is configured with No Source Address insertion bit equal to 0, the 82596 inserts its 
configured Source Address in the transmitted frame. 


@ In the 82586 mode, or when the Simplified memory model is used, the Destination and Length fields of the 
transmitted frame are taken from the Transmit Command Block. 


e lf the FLEXIBLE memory model is used, the Destination and Length fields of the transmitted frame can be 
found either in the TCB or TBD, depending on the TCB COUNT. 


3. If the 82596 is configured with the Address/Length Field Location equal to 1, the 82596 does not insert its 
configured Source Address in the transmitted frame. The first (2 x Address Length) + 2 bytes of the 
transmitted frame are interpreted as Destination Address, Source Address, and Length fields respectively. 
The location of the first transmitted byte depends on the operational mode of the 82596: 


e In the 82586 mode, it is always the first byte of the first Tx Buffer. 
e In both the 32-bit Segmented and Linear modes it depends on the SF bit and TCB COUNT: 


— In the Simplified memory mode the first transmitted byte is always the third byte after the TCB COUNT 
field. 


— In the Flexible mode, if the TCB COUNT is greater than 0 then it is the third byte after the TCB COUNT 
field. If TCB COUNT equals 0 then it is first byte of the first Tx Buffer. 


e Transmit frames shorter than six bytes are invalid. The transmission will be aborted (only in 82586 mode) 
because of a DMA Underrun. 


4. Frames which are aborted during transmission are jammed. Such an interruption of transmission can be 
caused by any reason indicated by any of the status bits 8, 9, 10 and 12. 


JAMMING RULES 


1. Jamming will not start before completion of preamble transmission. 
2. Collisions detected during transmission of the last 11 bits will not result in jamming. 


The format of a Transmit Buffer Descriptor is: 


82586 Mode 
jy ODD WORD 16 15 13 EVEN WORD 0 


NEXT TBD OFFSET SIZE (ACT COUNT) 0 
eens of. | TRANSMIT BUFFER ADDRESS 4 


32-Bit Segmented Mode 
31 ODD WORD 16 15 13 EVEN WORD 0 


NEXT TBD OFFSET EOF] 0 | SIZE (ACT COUNT) 0 


TRANSMIT BUFFER ADDRESS 4 


Linear Mode 
ODD WORD 16 15 13 EVEN WORD 


0000000 0/0 00000 0 O|EOFO SIZE (ACT COUNT) 0 


NEXT TBD ADDRESS 


4 
TRANSMIT BUFFER ADDRESS 


Figure 31 
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where: 

EOF — This bit indicates that this TBD is the last one associated with the frame being 
transmitted. It is set by the CPU before transmit. 

SIZE (ACT COUNT) — This 14-bit quantity specifies the number of bytes that hold information for the 


current buffer. It is set by the CPU before transmission. 


NEXT TBD ADDRESS — In the 82586 and 32-bit Segmented modes, it is the offset of the next TBD on the 
list. In the Linear mode this is the 32-bit address of the next TBD on the list. It is 
meaningless if EOF = 1. 


BUFFER ADDRESS -— The starting address of the memory area that contains the data to be sent. In the 
82586 mode, this is a 24-bit address (A31-—A24 are considered to be zero). In the 
32-bit Segmented and Linear modes this is a 32-bit address. This buffer can be 
byte aligned for the 82596 B-step. 


TDR 


This operation activates Time Domain Reflectometry, which is a mechanism to detect open or short circuits on 
the link and their distance from the diagnosing station. The TDR command has no parameters. The TDR 
transmit sequence was changed, compared to the 82586, to form a regular transmission. The TDR command 
is designed to be used statically. Make sure that both the CU and RU are idle before attempting a TDR 
command. The TDR bit stream is as follows. 


— Preamble 
— Source address 


— Another Source address (the TDR frame is transmitted back to the sending station, 
so DEST ADR = SRC ADR). 


— Data field containing 7Eh patterns. 
— Jam Pattern, which is the inverse CRC of the transmitted frame. 


Maximum length of the TDR frame is 2048 bits. If the 82596 senses collision while transmitting the TDR frame 
it transmits the jam pattern and stops the transmission. The 82596 then triggers an internal timer (STC); the 
timer is reset at the beginning of transmission and reset if CRS is returned. The timer measures the time 
elapsed from the start of transmission until an echo is returned. The echo is indicated by Collision Detect going 
active or a drop in the Carrier Sense signal. The following table lists the possible cases that the 82596 is able 
to analyze. 


Conditions of TDR as Interpreted by the 82596 


Transceiver Type 
Carrier Sense was inactive for 2048-bit-time Short or Open on the NA 
periods Transceiver Cable 


Carrier Sense signal dropped Short on the Ethernet cable 
Collision Detect went active Open on the Ethernet cable | Open on the Serial Link 


The Carrier Sense Signal did not drop or the No Problem No Problem 
Collision Detect did not go active within 
2048-bit time period 


An Ethernet transceiver is defined as one that returns transmitted data on the receive pair and activates the 
Carrier Sense Signal while transmitting. A Non-Ethernet Transceiver is defined as one that does not do so. 
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82586 and 32-Bit Segmented Modes 
ODD WORD 16 15 EVEN WORD 


fet [x xxx xxxxeaioiclepleoosoesoeeoee 


NK|xvAl ET | ET | x TIME A15 LINK OFFSET 
es PRB|OPN|SRT (11 bits) 
Linear Mode 
ODD WORD 1615 EVEN WORD 
Rinne See Fe eee ica oe oes tee 
A3t LINK ADDRESS AO 


a00.000 0.60-0 0 0 0 0.0 0.;0.7 ENK ) AVA + ET ET | X TIME 
OK | PRB | OPN | SRT (11 bits) 


Figure 32. TDR 


where: 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details). 

EL, 6B, 0,18 

A — Indicates that the command was abnormally terminated due to CU Abort control 
command. If one, then the command was aborted, and if necessary it should be 

| repeated. If this bit is zero, the command was not aborted. 

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes). 

CMD (Bits 16-18) — The TDR command. Value: 5h. 

TIME — An 11-bit field that specifies the number of TxC cycles that elapsed before an echo 
was observed. No echo is indicated by a reception consisting of ‘‘1s’’ only. Be- 
cause the network contains various elements such as transceiver links, transceiv- 
ers, Ethernet, repeaters etc., the TIME is not exactly proportional to the problems 
distance. 

LNK OK (Bit 15) — No link problem identified. TIME = 7FFh. 

XCVR PRB (Bit 14) — Indicates a Transceiver problem. Carrier Sense was inactive for 2048-bit time peri- 
od. LNK OK=0. TIME= 7FFh. 

ET OPN (Bit 13) — The transmission line is not properly terminated. Collision Detect went active and 
LNK OK=0. 

ET SRT (Bit 12) — There is a short circuit on the transmission line. Carrier Sense Signal dropped and 
LNK OK=0. 
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The format of the Time Domain Reflectometer command is: 
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DUMP 


This command causes the contents of various 82596 registers to be placed in a memory area specified by the 
user. It is supplied as a 82596 self-diagnostic tool, and to provide registers of interest to the user. The format 
of the DUMP command is: 


82586 and 32-Bit Segmented Modes 
ODD WORD 16 15 EVEN WORD ) 


ede[ixxxxxx xexx]i 1 olclsjeovo ooo bv DODO. 
is burrenoereet ada LINK OFFSET 


Linear Mode 
ODD WORD 16 15 EVEN WORD 


els[ex xxx xxv xslt o[ofeladooo oso ouessee 


A311 LINK ADDRESS 
A31 BUFFER ADDRESS AO 


Figure 33. Dump 


where: 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details). 

EL 6.C.LS 

OK — Indicates error free completion. 

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes). 

CMD (Bits 16-18) — The Dump command. Value: 6h. 

BUFFER POINTER — In the 82586 and 32-bit Segmented modes this is the 16-bit-offset portion of the 
dump area address. In the Linear mode this is the 32-bit linear address of the dump 
area. 


Dump Area Information Format 


e The 82596 is not Dump compatible with the 82586 because of the 32-bit internal architecture. In 82586 
mode the 82596 will dump the same number of bytes as the 82586. The compatible data will be marked 
with an asterisk. 


In 82586 mode the dump area is 170 bytes. 
The dump area format of the 32-bit Segmented and Linear modes is described in Figure 35. 
The size of the dump area of the 32-bit Segmented and Linear modes is 304 bytes. 


When the dump is executed by the Port command an extra word will be appended to the Dump Area. The 
extra word is a copy of the Dump Area status word (containing the C, 8, and OK bits). The C and OK bits 
are set when the 82596 has completed the Port Dump command. 
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16. 14 TS 12 11.70 8 8 7 6 6.4 3 2 1: @ 


DMA CONTROL REGISTER’ 00 NOTE: . 
CONFIGURE BYTES 3, 2 02 The 82596 is not Dump compatible 


with the 82586 because of the 32-bit 

< paeees mais ne “ internal architecture. In 82586 mode 

the 82596 will dump the same number 

CONFIGURE BYTES 9, 8 08 of bytes as the 82586. The compati- 

CONFIGURE BYTES 10 OA ble data will be marked with an aster- 
1.A. BYTES 1, 0* 0c isk. 

|.A. BYTES 3, 2* OE **These bytes are not user defined, 

.A. BYTES 5, 4* 10 results may vary from Dump com- 

LAST T.X. STATUS* 12 mand to Dump command. 


T.X. CRC BYTES 1, 0° 14 
T.X. CRC BYTES 3, 2° 16 
R.X. CRC BYTES 1, 0° 18 
R.X. CRC BYTES 3, 2° 1A 

1c 
R.X. TEMP MEMORY 3, 2° 1 
R.X. TEMP MEMORY 5, 4° 20 
LAST RECEIVED STATUS* 22 
HASH REGISTER BYTES 1, 0° 24 
HASH REGISTER BYTES 3, 2° 26 
HASH REGISTER BYTES 5, 4° 28 
HASH REGISTER BYTES 7, 6° 2A 


SLOT TIME COUNTER* 2C 


WAIT TIME COUNTER* 2E 


MICRO MACHINE** 


REGISTER FILE 


60 BYTES 
MICRO MACHINE LFSR** 
MICRO MACHINE 


FLAG ARRAY 


14 BYTES 
QUEUE MEMORY ** 


CU PORT 
8 BYTES 


MICRO MACHINE ALU** 84 
RESERVED** 86 

M.M. TEMP A ROTATE R** 88 

M.M. TEMP A** 8A 

T.X. DMA BYTE COUNT** 8C 

M.M. INPUT PORT ADDRESS** 8E 
T.X. DMA ADDRESS** 90 

M.M. OUTPUT PORT** 92 

R.X. DMA BYTE COUNT** 94 

M.M. OUTPUT PORT ADDRESS REGISTER** 96 
R.X. DMA ADDRESS** 98 
RESERVED** 9A 

BUS THROTTLE TIMERS 9C 

DIU CONTROL REGISTER ** 9E 
RESERVED** AO 

DMA CONTROL REGISTER** A2 

| BIU CONTROL REGISTER** A4 
M.M. DISPATCHER REGISTER** A6 
M.M. STATUS REGISTER** A8 


Figure 34. Dump Area Format—82586 Mode 
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31 ; 0 

__ NOTE: 

[conricunesvressa76 Te HAS ates econ 

CONFIGURE BYTES 9, 8, 7, 6 : : 

with the 82586 because of the 32-bit 

internal architecture. In 82586 mode 
the 82596 will dump the same number 
of bytes as the 82586. The compati- 

Sic Tita tk ha tearkehd wit br ater: 

LAST T.X. STATUS isk. 

**These bytes are not user defined, . 

[RX TEMP MEMORY 1,0 results may vary from Dump com- 

RX TEMP MEMORY 1, 0 mand to Dump command. 


HASH REGISTERS 1, 0 


MICRO MACHINE** 
REGISTER FILE 


128 BYTES 


MICRO MACHINE LFSR** 


MICRO MACHINE ** 
FLAG ARRAY 


28 BYTES 


M.M. INPUT PORT** 
16 BYTES 


M.M. OUTPUT PORT REGISTER ** 


M.M. STATUS REGISTER** 


T.X. DMA ADDRESS** 


_ Figure 35. Dump Area Format—Linear and 32-Bit Segmented Mode 
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DIAGNOSE 


The Diagnose Command triggers an internal self-test procedure that checks internal 82596 hardware, which 
includes: 


e Exponential Backoff Random Number Generator (Linear Feedback Shift Register). 
e Exponential Backoff Timeout Counter. 

@ Slot Time Period Counter. 

@ Collision Number Counter. 

e Exponential Backoff Shift Register. 

e Exponential Backoff Mask Logic. 

e Timer Trigger Logic. . 1 


This procedure checks the operation of the Backoff block, which resides in the serial side and is not easily 
controlled. The Diagnose command is performed in two phases. 


The format of the 82596 Diagnose command is: 


82586 and 32-Bit Segmented Modes 
ODD WORD 16 15 EVEN WORD 0 


esx xxx x x xxx x) 1 ielebdolelo ooo coo o v0. 


RO SK KR IRR Xk EKA LINK OFFSET AO 


Linear Mode 
ODD WORD 16 15 EVEN WORD 0 


es[[ooeo oe coe ois iefeledel[eooocoeaove 


A31 LINK ADDRESS AO 


Figure 36. Diagnose 


where: 

LINK ADDRESS, — As per standard Command Block (see the NOP command for details). 
EL, B,C, 1,S 

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes). 

CMD (bits 16-18) — The Diagnose command. Value: 7h. 

OK (bit 13) — Indicates error free completion. 


F (bit 11) _ -—= Indicates that the self-test procedure has failed. 


RECEIVE FRAME DESCRIPTOR 


Each received frame is described by one Receive Frame Descriptor (see Figure 37). Two new memory 
structures are available for the received frames. The structures are available only in the Linear and 32-bit 
Segmented modes. 
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Soe ay RECEIVE FRAME AREA 


RFD 1 


iNT | STATUS 
POINTER STATUS STATUS STATUS 
STATISTICS 
TO 


COMMAND RECEIVE 
BLOCK FRAME 
LIST DESCRIPTORS 


[cmon fo acre 
RECEIVE 


BUFFER 
DESCRIPTORS 
VALID 
RECEIVE 


BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5 
RECEIVE FRAME LIST FREE FRAME LIST 
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Figure 37. The Receive Frame Area 


Simplified Memory Structure 


The first is the Simplified memory structure, the data section of the received frame is part of the RFD and is 
located immediately after the Length Field. Receive Buffer Descriptors are not used with the Simplified struc- 
ture, it is primarily used to make programming easier. If the length of the data area described in the Size Field 
is smaller than the incoming frame, the following happens. 


1. The received frame is truncated. 
2. The No Resource error counter is updated. 


3. If the 82596 is configured to Save Bad Frames the RFD is not reused; otherwise, the same RFD is used to 
hold the next received frame, and the only action taken regarding the truncated frame is to update the 
counter. 


4. The 82596 continues to receive the next frame in the next RFD. 
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Note that this sequence is very useful for monitoring. If the 82596 is configured to Save Bad Frames, to 
receive in Promiscuous mode, and to use the Simplified memory structure, any programmed length of received 
data can be saved in memory. 


The Simplified memory structure is shown in Figure 38. 


SCB 
STATUS TO COMMAND LIST 


‘CBL RECEIVE FRAME AREA mem 
POINTER 


i] 1 
i i 
RFA ' FD1 ' FD2 FD3 FD4 
POINTER , ' 
STATUS STATUS STATUS STATUS 
STATISTICS ge ee 


: BUS 
, THROTTLE 
& 


RECEIVE 
P FRAME 
DESCRIPTORS 


VARIABLE 
DATA 
FIELD 


ts RECEIVE FRAME LIST SG een st OEE FRAME LIST See ed wR ree 
t § 
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Figure 38. RFA Simplified Memory Structure 


Flexible Memory Structure 


The second structure is the Flexible memory structure, the data structure of the received frame is stored in 
both the RFD and in a linked list of Receive Buffers—Receive Buffer Descriptors. The received frame is placed 
in the RFD as configured in the Size field. Any remaining data is placed in a linked list of RBDs. 


The Flexible memory structure is shown in Figure 39. 
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Buffers on the receive side can be different lengths. The 82596 will not place more bytes into a buffer than 
indicated in the associated RBD. The 82596 will fetch the next RBD before it is needed. The 82596 will 
attempt to receive frames as long as the FBL is not exhausted. If there are no more buffers, the 82596 
Receive Unit will enter the No Resources state. Before starting the RU, the CPU must place the FBL pointer in 
the RBD pointer field of the first RFD. All remaining RBD pointer fields for subsequent RFDs should be “1s.” If 
the Receive Frame Descriptor and the associated Receive Buffers are not reused (e.g., the frame is properly 
received or the 82596 is configured to Save Bad Frames), the 82596 writes the address of the next free RBD 
to the RBD pointer field of the next RFD. 


RECEIVE BUFFER DESCRIPTOR (RBD) 


The RBDs are used to store received data in a flexible set of linked buffers. The portion of the frame’s data 
field that is outside the RFD is placed in a set of buffers chained by a sequence of RBDs. The RFD points to 
the first RBD, and the last RBD is flagged with an EOF bit set to 1. Each buffer in the linked list of buffers 
related to a particular frame can be any size up to 214 bytes but must be word aligned (begin on an even 
numbered byte). This ensures optimum use of the memory resources while maintaining low overhead. All 
buffers in a frame are filled with the received data except for the last, in which the actual count can be smaller 
than the allocated buffer space. 


TO COMMAND LIST 


' 
t 
FD1 i FD2 
i 
STATUS STATUS 
CONTROL 
FIELD 
VARIABLE 


DATA 
FIELD 


VALID 
DATA 


BUFFER 1 BUFFER 2 BUFFER 5 
————— RECEIVE FRAME LIST 


STATUS 


| 
o 
w 
7" 
o 
> 


RECEIVE 
FRAME 
DESCRIPTORS . 


RECEIVE 
BUFFER 
DESCRIPTORS 


RECEIVE 
BUFFERS 


| 
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Figure 39. RFA Flexible Memory Structure 
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ODD WORD EVEN WORD 0 


31 
EL|S|x x x xX xX X X X xX xX xX x x x{c[BloK/o| staTusBiTs |o 0 0 0 0 oo 
A15 RBD OFFSET AO|A15 LINK OFFSET Ao|4 


4th byte DESTINATIONADDRESS Ast byto8 
SOURCE ADDRESS imprison ivie ye ee 
6th byte 
SESESAZEA Sa? Oe ee | ee 


Figure 40. Receive Frame Descriptor—82586 Mode 


ODD WORD 


EVEN WORD 
STATUS BITS 


0 


6th byte 


LENGTH FIELD 
OPTIONAL DATA AREA 


Figure 41. Receive Frame Descriptor—32-Bit Segmented Mode 


31 ODD WORD 16 15 EVEN WORD 0 


is[oo o 000000 ofsFlo o ol ciBioK) —_staTUsaiTS, 
3 


A31 LINK ADDRESS AO|4 


A31 RECEIVE BUFFER DESCRIPTOR ADDRESS AO|8 


6th byte 4th byte 


LENGTH FIELD 
OPTIONAL DATA AREA 


Figure 42. Receive Frame Descriptor—Linear Mode 
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where: 
EL 

S 

SF 


OK (bit 13) 


STATUS 


LINK ADDRESS 
RBD POINTER 


EOF 
5 


SIZE 
ACT COUNT 


MC 


DESTINATION 
ADDRESS 


SOURCE ADDRESS 
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— When set, this bit indicates that this RFD is the last one on the RDL. 
— When set, this bit suspends the RU after receiving the frame. 
— This bit selects between the Simplified or the Flexible mode. 
0 — Simplified mode, all the RX data is in the RFD. RBD ADDRESS field is all 


| 


a 1 Oe 


1 — Flexible mode. Data is in the RFD and in a linked list of Receive Buffer De- 
scriptors. 
— This bit indicates the completion of frame reception. It is set by the 82596. 
— This bit indicates that the 82596 is currently receiving this frame, or that the 82596 
is ready to receive the frame. It is initially set to 0 by the CPU. The 82596 sets it to 


1 when reception set up begins, and to 0 upon completion. The C and B bits are 
set during the same operation. 


— Frame received successfully, without errors. RFDs with bit 13 equal to 0 are possi- 
ble only if the save bad frames configuration option is selected. Otherwise all 
frames with errors will be discarded, although statistics will be collected on them. 


— The results of the Receive operation. Defined bits are, 


Bit 12: 
Bit 11: 
Bit 10: 
Bit 9: 
Bit 8: 
Bit 7: 
Bit 6: 
Bit 5: 


Bits 2-4: 
Bit 1: 


Bit 0: 


Length error if configured to check length 

CRC error in an aligned frame 

Alignment error (CRC error in misaligned frame) 
Ran out of buffer space—no resources 

DMA Overrun failure to acquire the system bus. 
Frame too short. 

No EOP flag (for Bit stuffing only) 


When the SF bit equals zero, and the 82596 is configured to save bad 
frames, this bit signals that the received frame was truncated. Otherwise 
it is zero. 

Zeros 

When it is zero, the destination address of the received frame matches 
the IA address. When it is 1, the destination address of the received 


frame does not match the individual address. For example, a multicast 
address or broadcast address will set this bit to a-1. 


Receive collision. A collision is detected during reception, and the colli- 
sion occurred after the destination address was received. 


—A 16-bit offset (32-bit address in the Linear mode) to the next Receive Frame 
Descriptor. The Link Address of the last frame can be used to form a cyclical list. 


— The offset (address in the Linear mode) of the first RBD containing the received 
frame data. An RBD pointer of all ones indicates no RBD. 


— These fields are for the Simplified and Flexible memory models. They are exactly 
the same as the respective fields in the Receive Buffer Descriptor. See the next 
section for detailed explanation of their functions. 


— Multicast bit. 


_ — The contents of the destination address of the receive frame. The field is 0 to 6 


bytes long. 
— The contents of the Source Address field of the received frame. It is 0 to 6 bytes 


long. 
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LENGTH FIELD — The contents of this 2-byte field are user defined. In 802.3 it contains the length of 
the data field. It is placed in memory in the same order it is received, i.e., most 
significant byte first, least significant byte second. 


NOTES 

1. The Destination address, Source address and Length fields are packed, i.e., one field immediately follows 

the next. 

2. The affect of Address/Length Location (No Source Address Insertion) configuration parameter while re- 

ceiving is as follows: 

— 82586 Mode: The Destination address, Source address and Length field are not used, they are placed in 
the RX data buffers. 


— 32-Bit Segmented and Linear Modes: when the Simplified memory model is used, the Destination address, 
Source address and Length fields reside in their respective fields in the RFD. When the Flexible memory 
strucrture is used the Destination address, Source address, and Length field locations depend on the SIZE 
field of the RFD. They can be placed in the RFD, in the RX data buffers, or partially in the RFD and the rest 
in the RX data buffers, depending on the SIZE field value. 


82586 Mode 
ODD WORD 16 15 EVEN WORD 


NEXT RBD OFFSET AO|EOF| F | ACTUAL COUNT 
A23 RECEIVE BUFFER ADDRESS Ao|4 
ee OE ES Oe Ee SIZE 


32-Bit Segmented Mode 
ODD WORD 16 15 EVEN WORD 


Linear Mode 
16 15 


eur PERE ee eee eC SIZE 


Figure 43. Receive Buffer Descriptor 
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where: 
EOF 


ACT COUNT 


NEXT BD ADDRESS 


BUFFER ADDRESS 


EL 
p 


SIZE 
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— Indicates that this is the last buffer related to the frame. It is cleared by the CPU 
before starting the RU, and is written by the 82596 at the end of reception of the 
frame. 


— Indicates that this buffer has already been used. The Actual Count has no meaning 
unless the F bit equals one. This bit is cleared by the CPU before starting the RU, 
and is set by the 82596 after the associated buffer has been. This bit has the same 
meaning as the Complete bit in the RFD and CB. 


— This 14-bit quantity indicates the number of meaningful bytes in the buffer. It is 
cleared by the CPU before starting the RU, and is written by the 82596 after the 
associated buffer has already been used. In general, after the buffer is full, the 
Actual Count value equals the size field of the same buffer. For the last buffer of 
the frame, Actual Count can be less than the buffer size. 


— The offset (absolute address in the Linear mode) of the next RBD on the list. It is 
meaningless if EL= 1. 


— The starting address of the memory area that contains the received data. In the 
82586 mode, this is a 24-bit address (with pins A24—A31=0). In the 32-bit Seg- 
mented and Linear modes this is a 32-bit address. 


— Indicates that the buffer associated with this RBD is last in the FBL. 


— This bit indicates that the 82596 has already prefetched the RBDs and any change 
in the RBD data will be ignored. This bit is valid only in the new 82596 memory 
modes, and if this feature has been enabled during configure command. The 
82596 Prefetches the RBDs in locked cycles; after prefetching the RBD the 82596 
performs a write cycle where the.P bit is set to one and the rest of the data remains 
unchanged. The CPU is responsible for resetting it in all RBDs. The 82596 will not 
check this bit before setting it. 


— This 14-bit quantity indicates the size, in bytes, of the associated buffer. This quan- 
tity must be an even number. 
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PGA PACKAGE THERMAL ELECTRICAL AND TIMING 
SPECIFICATION CHARACTERISTICS 


Thermal Resistance 
3°C/W 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature .......... —65°C to + 150°C 
Case Temperature under Bias .. . —65°C to + 110°C 
Supply Voltage 
with Respect to Vss ........... —0.5V to. +6.5V. 
Voltage on Other Pins ....... —0.5V to Voc + 0.5V 


D.C. CHARACTERISTICS 7 


To = 0°C to +85°C, Voc = 5V +10% CLK2 and LE/BE have MOS levels (see Vit, Vin): 
All other signals have TTL levels (see Vi_, Vin, VoL, Vou): 


[symbol | Parameter 


RxC, TxC Input High Voltage 
Output High Voltage (TTL) 


oe EPI ee 
nA | 045 <Vour <Voo 
oF 


pF FC = 1 MHz 


pF FC = 1 MHz ; 

At 20 MHz 

for the 82596SX 

Icc Typical = 90 mA 


° 
.?) 

+ 
=) 
w 


O 
Input Leakage Current 
Output Leakage Current 
Capacitance of Input Buffer 


CoutT Capacitance of Input/Output 
Buffer 


CLK Capacitance 


Power Supply 
Power Supply 
Power Supply 


a 

= 
EE 

> 


loc Typical = 150 mA 


Me 
all 
on 


mA At 25 MHz 
loc Typical = 100 mA 
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A.C. CHARACTERISTICS 
82596DX C-STEP INPUT/OUTPUT SYSTEM TIMINGS Tc = 0°C to +85°, Voc = 5V +10% 


These timings assume the C, on all outputs is 50 pF unless otherwise specified. C_ can be 20 pF to 120 pF, 
however, timings must be derated. 
All timing requirements are given in nanoseconds. 
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CA and BREQ, PORT Pulse Width 4T1 
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T11 DO-D31 Write Data Float Delay hay Fer 
DO-D31 CPU PORT Access Setup Time Went Boe 
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T19 DO-D31 READ Setup Time 
M2 HOLD Valid Delay 


T22a HLDA Hold Time 
RESET Setup Time 


RESET Hold Time 
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7313 

T14 

T26 

T25 

T6 

T6b 

T6c 

T7 

T8 

T9 

T10 

T27 

T28 

T29 

T30 

Tt? 

T18 

T20 

T21 

T23 

T24 


NOTE: 
Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
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A.C. CHARACTERISTICS (Continued) 


82596DX C-STEP INPUT/OUTPUT SYSTEM TIMINGS Tc = 0°C to + 85°C, Voc = 5V +5% 


These timings assume the C; on all outputs is 50 pF unless otherwise specified. C, can be 20 pF to 120 pF, 
however, timings must be derated. 
All timing requirements are given in nanoseconds. 


se eter eS oe 


| Min | Max 


CA Hold Time 


BEx Valid Delay 


T6b LOCK Valid Delay 


A2-A31 Valid Delay 


Ex, LOCK, and A2-A31 Float Delay 


/R and ADS Valid Delay 
W/R and ADS Float Delay . 


0-D31 CPU PORT Access Setup Time 
0-D31 CPU PORT Access Hold Time 
PORT Setup Time 
PORT Hold Time | 
RDY Setup Time 
RDY Hold Time 
-D31 READ Setup Time 
DO-D31 READ Hold Time 


NOTE: 
Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
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A.C. CHARACTERISTICS (Continued) 


82596SX C-STEP INPUT/OUTPUT SYSTEM TIMINGS Tc = 0°C to + 85°C, Voc = 5V +10% 


These timings assume the C; on all outputs is 50 pF unless otherwise specified. C_ can be 20 pF to 120 pF, 
however, timings must be derated. 
All timing requirements are given in nanoseconds. 


icc: cee er aes lee 


nS Operating Frequency 12.5 MHz | 20MHz CLK2/2 
tt | CLK2 Period 
[2 ___|_OLK2 High 


CLK2 Low 
CLK2 Rise Time 


| 725 ‘| _ INT Valid Delay 
BHE, BLE, LOCK, BON, and A1-A31 
Valid Delay 
BHE, BLE, LOCK, BON, and A1-A31 
Float Delay 


W/R and ADS Valid Delay Pe. aga? Otay 
W/R and ADS Float Delay aioe ess 
DO-D15 Write Data Valid Delay See ees 


DO-D15 Write Data Float Delay 
| 118 | +RDYHold Time 


1 

T2 

T3 

T4 

T5 

T13 

T14 i 
T26 

T25 

T6 

T7 

T8 

T9 

T10 

T28 PORT 
T29 

T30 i 
3 iy Ie 

T18 

T19 

T20 

T12 

T21 

T23 

T24 


[rea | REST Seuptime SY 
[tea [ RESETHodTime ——S~—~—<~idSCti 


NOTE: 
Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
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A.C. CHARACTERISTICS (Continued) 


82596SX C-STEP INPUT/OUTPUT SYSTEM TIMINGS Tc = 0°C to + 85°C, Voc = 5V 410% 


These timings assume the C, on all outputs is 50 pF unless otherwise specified. C, can be 20 pF to 120 pF, 
however, timings must be derated. | 
All timing requirements are given in nanoseconds. 
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T18 RDY Hold Time 
DO 


-D15 READ Setup Time 
DO-D15 READ Hold Time 
HOLD Valid Delay 
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A.C. CHARACTERISTICS (Continued) 


82596SX C-STEP INPUT/OUTPUT SYSTEM TIMINGS Tc = 0°C to + 85°C, Voc = 5V +10% (Continued) 


These timings assume the C;_ on all outputs is 50 pF unless otherwise specified. C, can be 20 pF to 120 pF, 
however, timings must be derated. 
All timing requirements are given in nanoseconds. 


HLDA Setup Time 


HLDA Hold Time 

RESET Setup Time 
RESET Hold Time 
NOTES: 


Timings shown are for the 82596CA C-Stepping. For information regarding timings for the 82596CA A1 or B-Step, contact 
your local Intel representative. 
1. RESET, HLDA, and CA are internally synchronized. This timing is to guarantee recognition at next clock for RESET, 
HLDA, and CA. 
2. All set-up, hold, and delay timings are at the maximum frequency specification Fmax, and must be derated according to 
the following equation for operation at lower frequencies: 
Tderated = (Fmax/Fopr) < T 
where: 
Tderated = Specifies the value to derate the specification. 
Fmax = Maximum operating frequency. 
Fopr = Actual operating frequency. 
T = Specification at maximum frequency. 
This calculation only provides a rough estimate for derating the frequency. For more detailed information contact your Intel 
sales office for the data sheet supplement. 
3. CA is internally synchronized; if the setup and hold times are met then CA needs to be only 2 T1. BREQ and PORT are 
not internally synchronized. BREQ must meet setup and hold times and need only be 2 T1 wide. 
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TRANSMIT/RECEIVE CLOCK PARAMETERS 


53 
T54 
T55 
T56 

.157 


RTS AND CTS PARAMETERS 

Time to Activate RTS 
T50 
T51 
T52 


RECEIVE CLOCK PARAMETERS 


RxC Cycle 
RxC Rise Time 
RxC Fall Time 
RxC High Time 
RxC Low Time 


RECEIVED DATA PARAMETERS 


RxD Setup Time 
RxD Hold Time 
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TRANSMIT/RECEIVE CLOCK PARAMETERS (Continued) 


RECEIVED DATA PARAMETERS (Continued) 
T60 RxD Rise Time 

RxD Fall Time 
DT PARAMETERS 
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Oo 
sr 
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T62 CDT Low to TxC HIGH 
External Collision Detect Setup Time 
TxC High to CDT Inactive, CDT Hold Time 0 
CDT Low to Jam Start 
T65 CRS Low to TxC High, 
Carrier Sense Setup Time 
Tx High to CRS Inactive, CRS Hold Time 


Jamming Period 


INTERFRAME SPACING PARAMETERS 
Lc Interframe Delay 
EXTERNAL LOOPBACK-PIN PARAMETERS 


173 TxC Low to [PBK High ae es SS. 
NOTES: 


Special MOS levels, Voi. = 0.9V and VojHq = 3.0V. 
Manchester only. 
Manchester. Needs 50% duty cycle. 
1 TTL load + 50 pF. 
1 TTL load + 100 pF. 
NRZ only. 
Abnormal end of transmission—CTS expires before RTS. 
Normal end to transmission. 
Programmable value: 
T71 = Nies ® T36 
where: Ni¢s = the IFS configuration value 
(if Nies is less than 12 then Ni¢s is forced to 12). 
10. Programmable value: 
T64 = (Ncpr ® T36) + x® T36 
(If the collision occurs after the preamble) 
where: 
Ncopr = the collision detect filter configuration value, and 
X = 12, 13, 14, or 15 
11. T68 = 32¢T36 
12. Programmable value: 
T67 = (NcsF @ T36) + x® T36 m 
where: Ncsr = the Carrier Sense Filter configuration value, and 
xX = 12, 13, 14, or 15 
13. To guarantee recognition on the next clock. 


BS NS eo 
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82596DX/SX BUS OPERATION 
The following figures show thae basic bus cycles for the 82596DX and 82596SX. 


For more details refer to the 32-B/t LAN Components Manual. 


CYCLE 1 CYCLE 2 CYCLE 3 


Ti T2 T1 gd T1 T2 
$1 | 42 un $1 | 62 $1 | $2 $1 | 42 o1 | 42 ¢1 


CLK2 
(INPUT) : : i ‘ 
BE3=BEO, A31—A2, 
w/R —— CVA -.. VALIOS 0 [WALID 3 t. WALID 3 
(OUTPUTS) 
ADS ies pee aie 
(OUTPUT) 


RDY 
(INPUT) 


LOCK 
(OUTPUT) 


D31=D0 
(INPUT DURING READ) 


D31=DO . 
(OUTPUT DURING WRITE) 
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CYCLE 2 CYCLE 3 


T1 m tah 12 
¢1| 92 ¢1| 62 $1 | 62] 61 | 62] 41| 92 ¢1| 92 $1 


CLK2 
on 4 Menem atte) 
BHE~BLE, A31-A1, 


BON, W/R ea sae 1 C RVAID 2.) 2 eT ae 3 


ir apse ae ss em 
(OUTPUT) 


RDY 
(INPUT) 


LOCK 
(OUTPUT) 


D15=D0 
(INPUT DURING READ) 


D15=D0 
(OUTPUT DURING WRITE) 
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Figure 45. Basic 82596SX Bus Cycles 
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SYSTEM INTERFACE A.C. TIMING CHARACTERISTICS 


The measurements should be done at: 

® To = 0°C-85°C, Voc = 5V +10%, C = 50 pF unless otherwise specified. 

e A.C. testing inputs are driven at 2.4V for a logic “1” and 0.45V for a logic ‘0’. 
e Timing measurements are made at 1.5V for both logic “1” and “0”. 


e Rise and Fall time of inputs and outputs signals are measured between 0.8V and 2.0V respectively unless 


otherwise specified. 
e All timings are relative to CLK2 crossing the 1.5V level. 
e All A.C. parameters are valid only after 100 ys from power up. 


2.4V 
1.5V Test Point 
0.45V 
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Figure 46. CLK2 Timings 


Two types of timing specifications are presented below: 
1. Input Timing—minimum setup and hold times. 
2. Output Timings—output delays and float times from CLK2 rising edge. 


Figure 45 defines how the measurements should be done: 
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LEGEND: 

Ts = Input Setup Time 

Th = Input Hold Time 

Tn = Minimum output delay or Mininum float delay 
Tx = Maximum output delay or Maximum float delay 


Figure 47. Drive Levels and Measurements Points for A.C. Specifications 
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INPUT WAVEFORMS 


Ts = 113, T15, T17, T19, T21, T23, T27, 729, T31 
Th = 114, T16, T18, T20, 722, T22a, T24, T28, T30, T32 


(PHI 2) (PHI 1) 


CLK2 
rae 


Figure 48. CA and BREQ Input Timing 
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Figure 50. HOLD/HLDA Timings 


(PHI 2) (PHI 1) 
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Figure 51. Input Setup and Hold Time 
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Figure 52. Output Valid Delay Timing 
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Figure 54. PORT Setup and Hold Time 
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PHI 1 OR PHI2|PHI 1 OR PHI2 


Figure 55. RESET Input Timing 


SERIAL A.C. TIMING CHARACTERISTICS 


138... _T40 
rT - 156 a 


Figure 56. Serial Input Clock Timing 
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Figure 57. Transmit Data Waveforms 
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Figure 60. Receive Data Waveforms (CRS) 
Figure 59. Receive Data Waveforms (NRZ) 
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OUTLINE DIAGRAMS 


132 LEAD CERAMIC PIN GRID ARRAY PACKAGE INTEL TYPE A 


SEATIN 
PLANE 
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SWAGGED 
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Family: Ceramic Pin Grid Array Package 


Millimeters 

| Min | Max | Notes | Min | Max | Notes 
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Intel Case Outline Drawings 
Plastic Quad Flat Pack (PQFP) 
0.025 Inch (0.635mm) Pitch 
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Figure 61. Principal Dimensions and Datums 
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Figure 62. Molded Details 
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Figure 63. Terminal Details 
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Detail L 


Figure 64. Typical Lead 
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Figure 65. Detail M 


REVISION SUMMARY 


The following represents the key differences be- 
tween version -005 and version -006 of the 
82596CA Data Sheet. 


1. A description of the 82596DX/SX C-stepping en- 
~  hancements was added and the 82596DX/SX 
B-step information was removed. 


2. Recommendation to use only one type of buffer 
(either Simplified or Flexible) in any given linked 
list. 


3. Added detailed description regarding operation of 
RCVCDT counter. 
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4. Added New Enhanced Big Endian Mode section. 
The New Enhanced Big Endian Mode applies only 
to the 82596 C-stepping. 


5. Added programming recommendations regarding 
RU and CU Start commands. These warn against 
Starting the CU while it is Active and Starting the 
RU while it is Ready. 


- 6. Emphasized that the TDR command is a static 


command and should not be used in an active 
network. 


7. Improved 82596DX/SX C-step timings were add- 
ed for all speeds. 


82C501AD 
ETHERNET SERIAL INTERFACE 


m CHMOS Replacement for Intel 82C501, m@ Manchester Encoding/Decoding and 


82501, or SEEQ 8023A Receive Clock Recovery 

m Conforms to IEEE 802.3 10BASE5 m@ 10-MHz Transmit Clock Generator 
(Ethernet) and 10BASE2 (Cheapernet) mw Drives/Receives 802.3 AUI Cables 
Specifications 


a Direct intartace te latel LAN m Defeatable Watchdog Timer Circuit to 


Controllers and the Attachment Unit Prevent Continuous Transmission 
Interface (Transceiver) Cable m Diagnostic Loopback for Network Node 
: Fault Detection and Isolation 
m@ 10-Mb/s Operation 


The 82C501AD Ethernet Serial Interface (ESI) chip is designed to work directly with Intel LAN Controllers 
(82586, 82590, and 82596) in IEEE 802.3 (10BASE5 and 10BASE2), 10-Mb/s, Local Area Network applica- 
tions. The major functions of the 82C501AD are to generate the 10-MHz transmit clock for the Intel LAN 
Controller, perform Manchester encoding/decoding of the transmitted/received frames, and provide the elec- 
trical interface to the Ethernet transceiver cable (AUI). Diagnostic loopback control enables the 82C501AD to 
route the signal to be transmitted from the Intel LAN Controller through its Manchester encoding and decoding 
circuitry and back to the Intel LAN Controller. The combined loopback capabilities of the Intel LAN Controller 
and 82C501AD result in highly effective fault detection and isolation through sequential testing of the commu- 
nications interface. A (defeatable) on-chip watchdog timer circuit prevents the station from locking up in a 
continuous transmit mode. The 82C501AD is pin compatible with the 82C501 and functionally compatible with 
the 82501 and SEEQ 8023A. 


323 227 
NC Oo 
LPBK/WDTD 

RCV 
CLSN RCV 
CRS 
NOOR NC 
CDT 
RXC 
NC 


82C501AD 
28L PLCC 


4 
5 
6 
7 
8 


231926-19 


DIP 


OP-SCU0OnN® 


231926-1 
Figure 1. 82C501AD Functional Block Diagram 231926-2 
Figure 2. Pin Configurations 
(PLCC and DIP) 
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Table 1. Pin Description 


Name and Function 


DIP | PLCC 
Pin Pin Type 
No. No. 


ETHERNET VERSION 1.0: An active low, MOS-level input intended 
for use as a strapping option. When ENETV1 is asserted, the TRMT/ 
TRMT pair remains at high differential voltage at the end of 
transmission. This operation is compatible with the Ethernet Version 
1.0 specification. If the ENETV1 pin is left floating, an internal pull-up 
resistor biases the input inactive high. When ENETV‘1 is high, the 
TRMT/TRMT differential voltage gradually approaches OV at the end 
of transmission. 


CRS ‘OR’: An active low, MOS-level input intended for use as a 
strapping option. When NOOR is low, only the presence of a valid 
signal on the RCV/RCV pair will force CRS active. If the NOOR pin is 
floating, an internal pull-up resistor biases the input inactive high. 
When NOOR is inactive high, either the presence of a valid signal on 
CLSN/CLSN or on RCV/RCV will force CR 


LOOPBACK/WATCHDOG TIMER DISABLE: An active low, TTL- 
level control signal that enables the loopback mode. In loopback 
mode serial data on the TXD input is routed through the 82C501AD 
internal circuits and back to the RXD output without driving the 
TRMT/TRMT output pair to the transceiver cable. During loopback 
CDT is asserted at the end of each transmission to simulate the SQE 
test. The LPBK signal should be driven high once V¢c is stabilized. 
WATCHDOG TIMER DISABLE: An input voltage of 10 to 16 V 
through a 1 k© resistor will disable the on-chip watchdog timer. 


RECEIVE PAIR: A differentially driven input pair which is tied to the 
receive pair of the Ethernet transceiver cable. The first transition on 
RCV is negative-going to indicate the beginning of a frame. The last 
transition is positive-going to indicate the end of the frame. The 
received bit stream is assumed to be Manchester encoded. 


CARRIER SENSE: An active low, MOS-level output which notifies the 
Intel LAN Controller that there is activity on the coaxial cable. The 
soe is asserted when a valid signal on RCV/RCYV is present. If the 
NOOR input is inactive high, then CRS is also asserted when a valid 
signal on CLSN/CLSN is present. It is deasserted at the end of a 
frame or when the end of the collision-presence signal is detected, 
synchronous to RXC. After transmission, when NOOR = 1, CRS is 
inhibited for a period of 5 ws minimum to 7 ws maximum, regardless 
of any activity on the collision-presence signal (CLSN/CLSN) and 
RCV/RCV inputs. When NOOR = 0, CRS is not inhibited. 


COLLISION DETECT: An active-low, MOS-level signal which drives 
the CDT input of the Intel LAN Controller. It is asserted as long as 
there is activity on the collision pair (CLSN/CLSN), and during SQE 
(heartbeat) test in loopback. ; 


RECEIVE CLOCK: A 10-MHz MOS level clock output with 5-ns rise 
and fall times. This output is connected to the Intel LAN Controller 
receive clock input RXC. There is a maximum 1.4-us delay at the 
beginning of a frame reception before the clock recovery circuit gains 
lock. During idle (no incoming frames) RXC is forced low. 


RECEIVE DATA: A MOS-level output tied directly to the RXD input of 
the Intel LAN Controller and sampled by the Intel LAN Controller at 
the negative edge of RXC. The bit stream received from the 
transceiver cable is Manchester decoded prior to being transferred to 
the controller. This output remains high during idle. 


active. 


| 
sis 
<< 


g 


ica 


-294 , 


—s 


82C501AD ETHERNET 


Table 1. Pin Description (Continued) | 


DIP | PLCC 
Pin| Pin | Type 
No.| No. 


Controller. 


Controller. 


FUNCTIONAL DESCRIPTION 


Clock Generation 


A 20 MHz parallel resonant crystal is used to control 
the clock generation oscillator, which provides the 
basic 20 MHz clock source. An internal divide-by- 
two counter generates the 10 MHz + 0.01% clock 
required by the IEEE 802.3 specification. 


It is recommended that a crystal meeting the follow- 

ing specifications be used: 

e Quartz Crystal 

@ 20.00 MHz + 0.002% at 25°C 

e Accuracy +0.005% Over Full Operating Temper- 
ature, 0 to 70°C 

e Parallel Resonant with 20-pF Load Fundamental 
Mode 


Several vendors have these crystals available; either 
off the shelf or custom made. Two possible vendors 
are: 


1. M-Tron Industries, Inc 
Yankton, SD 57078 


10 14 
15 


CLSN 12 17 COLLISION PAIR: A differentially driven input pair tied to the collision- 
CLSN 11 16 | presence pair of the Ethernet transceiver cable. The collision-presence 
signal is a 10-MHz square wave. The first transition at CLSN is negative- 
| aot to indicate the beginning of the signal; the last transition is positive- 


TRANSMIT ENABLE: An active low, TTL level signal synchronous to TXC 
that enables data transmission to the transceiver cable and starts the 
watchdog timer. TEN can be driven by the RTS signal from the Intel LAN 


TRANSMIT CLOCK: A 10-MHz MOS level clock output with 5-ns rise and fall 
times. This clock is connected directly to the TXC input of the Intel LAN 


TRANSMIT DATA: A TTL-level input signal that is directly connected to the 
serial data output, TXD, of the Intel LAN Controller. 


TRANSMIT PAIR: A differential output driver pair that drives the transmit pair 
of the transceiver cable. The output bit stream is Manchester encoded. 
Following the last transmission, which is always positive at TRMT, the 
differential voltage is slowly reduced to zero volts in a series of mens. if 
ENETV1 is asserted this voltage stepping is disabled. 


Mec? [ml a | onsen ro 


Name and Function 


2. Crystek Corporation 
100 Crystal Drive 
Ft Myers, FL 33907 


The accuracy of the Crystal Oscillator frequency de- 
pends on the PC board characteristics, therefore it is 
advised to keep the X1 and X2 traces as short as 
possible. The optimum value of C1 and C2 should 
be determined experimentally under nominal operat- 
ing conditions. The typical value of C1 and C2 is 
between 22 and 35 pF. 


An external, 20 MHz, MOS-level clock may be ap- 
plied to pin X; while pin Xo is left floating. 


TRANSMIT SECTION 


Manchester Encoder and Transceiver 
Cable Driver 


The 20-MHz clock is used to Manchester encode 
data on the TXD input line. The clock is also divided 
by two to produce the 10-MHz clock required by the 
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Figure 3. Start of Transmission and Manchester Encoding 


Intel LAN Controller for synchronizing its RTS and 
TXD signals. See Figure 3. (Note that the Intel LAN 
Controller RTS is tied to the 82C501AD TEN input 
as shown in Figure 4.) 


Data encoding and transmission begins with TEN 
going low. Since the first bit is a ‘1’, the first tran- 
sition on the transmit output TRMT is always nega- 
tive. Transmission ends with the TEN going high. 
The last transition is always positive at TRMT and 
can occur at the center of the bit cell (last bit = 1) or 
at the boundary of the bit cell (last bit = 0). A 1.5-bit 
delay is introduced by the 82C501AD between its 
TXD input and TRMT/TRMT output as shown in Fig- 
ure 3. If the signal applied to the ENETV1 input is 
inactive high, the TRMT differential output is kept at 
high differential for 200 ns, after the last transmit 
data transition, then it is gradually reduced. The 
TRMT/TRMT differential voltage will become less 
than 40 mV within tig after the last positive tran- 
sition. The undershoot for return to idle is less than 
100 mV differentially. This mode of operation is com- 
patible with the IEEE 802.3 transceiver specifica- 
tions. 
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If an active signal is present at the ENETV1 input at 
the end of transmission, the TRMT/TRMT pair out- 
put will remain at a high differential voltage. As a 
result there is a positive differential voltage during 
the entire transmit idle time. This mode of operation 
is compatible with the Ethernet Version 1.0 specifi- 
cation. 


Immediately after the end of a transmission all sig- 
nals on the receive pair are inhibited for 5 ws mini- 
mum to 7 ~s maximum (when NOOR = 1). This 
dead time is required for proper operation of the 
SQE (heartbeat) test. 


An internal watchdog timer is started when TEN is 
asserted low at the beginning of the frame. The du- 
ration of the watchdog timer is 25 ms + 15%. If the 
transmission terminates (by deasserting the TEN) 
before the timer expires, the timer is reset (and 
ready for the next transmission). If the timer expires 
before the transmission ends, the frame is aborted. 
The frame is aborted by disabling the output driver 
for the TRMT/TRMT pair. RXD and RXC are not 
affected. The watchdog timer is reset only when the 
TEN is deasserted. 
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The cable driver is a differential circuit requiring ex- 
ternal pulldown resistors of 2402 +5%. In addition, 
high-voltage protection to +10V maximum, and 
short circuit protection to ground is provided. 


To provide additional high voltage protection if the 
cable is shorted, an isolation transformer can be 
used to isolate the TRMT and TRMT outputs from 
the transceiver cable. Transmit circuit inductance 
(including the IEEE 802.3 transceiver transformers) 
should be a minimum of 27 wH. We recommend that 
the transformer at the 82C501AD end have a mini- 
mum inductance of 75 pH. 


CONTROLLER 


LOOP BACK 
INPUT FROM PROCESSOR 


NOTE: 
Cy = Co = 22 pF to 35 pF. 
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RECEIVE SECTION 


Cable Interface 


The 82C501AD input circuits can be driven directly 
from the Ethernet transceiver cable receive pair. In 
this case the cable is terminated with a resistor of 
780. +6% for proper impedance matching. See Fig- 
ure 4. 


The signal received on the RCV/RCV pair from the 
transceiver defines both the RXC and RXD outputs 
to the Intel LAN Controller. The RXC and RXD sig- 
nals are recovered from the encoded RCV/RCV pair 
signal by the Manchester decode circuitry. 
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COLLISION PAIR 


231926-4 


For best operation, a decoupling capacitor should be used between Voc and GND. 


Figure 4. LAN Controller/82C501AD/Transceiver interface 
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The input circuits can also be driven with ECL volit- 
age levels. In either case, the input common mode 
voltage must be in the range of 0-Vcc volts to allow 
for wide driver supply variation at the transceiver. To 
provide additional high voltage protection, if the ca- 
ble is shorted, an isolation transformer can be used 
to isolate the RCV and RCV inputs from the cable. 


Manchester Decoder and Clock 
Recovery 


The Manchester-encoded data stream is decoded to 
separate the Receive Clock (RXC) and the Receive 
Data (RXD) from the stream. The 82C501AD uses 
an advanced digital technique to perform the decod- 
ing function. The use of digital circuitry instead of 
analog circuitry (e.g., a phase-lock loop) to perform 
the decoding ensures that the decoding function is 
less sensitive to variations in operating conditions. 


A simplified diagram of the decoder appears in Fig- 
ure 5. A high-resolution phase reference is used to 
digitize the phase of the incoming data bit-center 
transition. The digitizer has a phase resolution of 
1/32 bit time. 


The digitized phase is filtered by a digital low-pass 
filter to remove rapid phase variations; i.e., phase 


HIGH RESOLUTION 
PHASE 
REFERENCE 


MANCHESTER — 
ENCODED 
DATA 


a 
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jitter. Slow phase variations, such as those caused 
by small differences between the data frequency 
and the clock frequency, are passed unfiltered by 
the low-pass filter. 


The RXC generator digitally sets the phases of the 
two RXC transitions to respectively lead and lag the 
bit-center transition by 1/4 bit time. RXC is used to 
recover RXD by sampling the incoming data with an 
edge-triggered flip-flop. 


The Frame__Detect signal informs the decoder that 
the first valid negative transition of a new frame has 
been detected. This signal is used to initiate the 
lock-on sequence of the decoder. Lock is achieved 
by reducing the time constant of the digital filter to 
zero at the start of a new frame. With a time con- 
stant of zero, the filter immediately outputs the 
phase of the second bit-center transition. Any uncer- 
tainty in the bit-center phase of the first transition 
that is caused by jitter is subsequently removed by 
gradually increasing the filter time constant during 
the following preamble. By that time, the exact 
phase of the bit center is output by the filter, and the 
lock is achieved. Lock is achieved within the first 14 
bit times as seen by the RCV/RCV inputs. The maxi- 
mum bit-cell timing distortion (jitter) tolerated by the 
Manchester Decoder Circuitry is + 12 ns for the pre- 
amble and + 18 ns for the data. 


231926-11 


Figure 5. Manchester Decoder 
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COLLISION-PRESENCE SECTION 


The CLSN/CLSN input signal is a 10 MHz + 25%/ 
—15% square-wave generated by the transceiver 
whenever two or more data frames are superim- 
posed on the coaxial cable. The pulse width of the 
CLSN/CLSN signal can be no less than 35 ns and 
no greater than 70 ns measured at the 0-V crossing. 


The common-mode voltage and external termination 
are identical to the RCV/RCV input. (See Figure 4.) 


A valid collision presence signal will assert the 
82C501AD CDT output, which can be directly tied to 
the CDT input of the Intel LAN Controller. During 
normal operation the 82C501AD logically “ORs” the 
collision presence signal with an internal signal, indi- 
cating valid data reception on the RCV/RCV pair, to 
generate CRS output. If, however, the NOOR input 
is asserted low, this “OR” function is removed and 
CRS is only asserted by the presence of valid data 
on the RCV/RCV pair. This mode of operation is 
required for repeater design. 


During the time that valid collision-presence tran- 
sitions are present on the CLSN/CLSN input, invalid 
data transitions may be present on the receive data 
pair due to the superposition of signals from two or 
more stations transmitting simultaneously. It is pos- 
sible for RCV/RCV to lose transitions for a few bit 
times due to perfect cancellation of the signals; this 
may cause the 82C501AD to abort the reception. 


The CRS signal is asserted low (along with CDT) 
whenever a valid collision-presence signal is present 
and NOOR = 1. If this collision-presence signal ar- 
rives within 5 ys to 7 ys after the last transmission, 
only CDT is generated. This ensures that the LAN 
Controller recognizes the active CDT as a valid SQE 
(heartbeat) test signal. 


NOISE FILTERING ON RCV AND 
CLSN PAIRS 


Both the receive and collision pairs have the follow- 
ing characteristics. 


e At idle, the noise filter is turned on. 
e A pulse is rejected if: 


a. Its peak voltage is more positive than — 150 mV, 
with no restriction on width, or: 


b. Its peak voltage is more positive than —600 mV 
and its width is less than 5 ns (measured at a refer- 
ence level of —285 mV). 


e The filter is turned off by the first valid negative 
pulse on the RCV or CLSN pair. A pulse whose 
peak voltage is more negative than —300 mV 
and whose width is greater than 30 ns (measured 
at —285 mV) is considered valid. 
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e The filter is turned on again when no positive 
transition is observed on the RCV or CLSN pair 
for 160 ns. 


Internal Loopback 


When asserted, LPBK causes the 82C501AD to 
route serial data from its TXD input through its trans- 
mit logic (retiming and Manchester encoding); re- 
turning it through the receive logic (Manchester de- 
coding and receive clock generation) to RXD output. 
The internal routing prevents the data from passing 
through the output drivers and onto the transmit out- 
put pair TRMT/TRMT. When in loopback mode all of 
the transmit and receive circuits, are tested except 
for the transceiver cable output driver and input re- 
ceivers. Also, at the end of each frame transmitted 
in loopback mode the 82C501AD generates the 
SQE test (heartbeat) signal within 1 ws after the end 
of the frame. Thus, the collision circuits are also 
tested in loopback mode. During loopback, as in any 
normal reception, the 82C501AD receive circuitry 
uses 14 bit times while the Manchester Decoder 
locks on the data. As a result, the first 14 bits are 
lost and RXC is held low during that time. 


The watchdog timer remains enabled in loopback 
mode, terminating test frames that exceed its time- 
out period. The watchdog timer can be inhibited by 
connecting LPBK to a 1 kf. resistor connected to 10 
to 16V. The loopback feature can still be used to test 
the integrity of the 82C501AD by using the circuit 
shown in Figure 6. 


+10V to +16V 


82C501AD 


LPBK/WDTD 


231926-6 
*= Open Collector 


Pipex | woro [Function 
Ba 


a Normal mode 


1 Normal mode with 
. watchdog timer disabled 


Figure 6. Watchdog Timer Disable 


The 82C501AD operates as a full-duplex device, be- 
ing able to transmit and receive simultaneously. By 
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combining the internal and external loopback modes 
of the Intel LAN Controller, and the internal loop- 
back and normal modes of the 82C501AD, incre- 
mental testing of an Intel LAN Controller/ 
82C501AD-based interface can be performed under 
program control for systematic fault detection and 
fault isolation. 


Interface Example 


The 82C501AD is designed to work directly with the 
Intel LAN Controller in IEEE 802.3 10 Mb/s, as well 
as other 10 Mb/s LAN applications. The control and 
data signals connect directly between the two devic- 


es without the need for additional external logic. The > 


complete Intel LAN Controller/82C501AD Ethernet 
Transceiver interface is shown in Figure 4. The 
82C501AD provides the driver and receivers needed 
to directly connect to the transceiver cable or requir- 
ing only terminating resistors on each input signal 
pair and 2402 pull-down resistors. 


It is recommended that a decoupling capacitor be 
used between Vcc and GND. 


The Transmit, Receive, and Collision pairs have a 
maximum 10V overvoitage protection. 
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lf additional high voltage protection is desired, a 
pulse transformer should be included for Ethernet 
applications. IEEE 802.3 10BASE5 (Ethernet) speci- 
fications require at least 16V protection for the 
Transmit, Receive, and Collision pairs. In 1OBASE2 
(Cheapernet) a pulse transformer is required to be 
inserted between the DTE (intel LAN Controller/ 
82C501AD) and the transceiver. In an Ethernet/ 
Cheapernet design, a single transformer can be 
used for both connections at minimal additional cost. 


The pulse transformer should have the following 
characteristics: 


1. A minimum inductance of 75 pH. 
2. 2000V isolation between primary and secondary — 
windings. 


3. 2000V isolation between primaries of separate 
transformers. 


Since Ethernet Version 1.0 transceivers can require 
a positive differential on the TRMT pair during idle, 
check with the transceiver vendor before including 
the pulse transformer. 
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ABSOLUTE MAXIMUM RATING* 


Case Temperature Under Bias....... 0°C to + 85°C 
Storage Temperature .......... — 65°C to + 140°C 
All Output and Supply Voltages ..... —0.5V to +7V 
All Input Voltages ............. —1.0V to + 6.0V(1) 
Operating Power Dissipation ............... 0.75W 


— os 
De ty 


*WARNING: Stressing the device beyond the “Absolute 
Maximum Ratings” may cause permanent damage. 
These are stress ratings only. Operation beyond the 
“Operating Conditions” is not recommended and ex- 
tended exposure beyond the “Operating Conditions” 
may affect device reliability. 


D.C. CHARACTERISTICS T. = 0°C to + 85°C, Voc = 5V +10% 


Input Low Voltage 


Input High Voltage 


Input Common Mode Voltage 


NOTES: 


ee” ees 


Differential Input Accept Voltage 
Differential Input Reject Voltage 


Stee a oe aa 
| Vou | OutputHHigh Voltage (MOS) @ lon = =500HA | 39V | 
Comin Ee . ---- ge eS 
Zero Undershoot(2) 
TRMT Pair Differential Idle Voltage(2) ee 
aL oT Teeeponigs wage foo Tek 
Pa Tl tentmenniet ae 
we apc ae a en Bae a aye 

Cin 


Input Capacitance @ fe = 1 MHz(7) 


. The voltage levels for CLSN/CLSN, RCV/RCV inputs are —0.75V to + 10V. 
. The testing load is a 789. + 1% resistor in parallel with a 27 wH +1% inductor and two 2400 +5% pulldown resistors. 


. Applies to TXD and TEN pins. 


. Measured after tyg has expired. 
. Applies to RCV/ ACV, 


X;, CLSN/CLSN, LPBK/WDTD, NOOR, and ENETV1 inputs for input voltages from OV to Vcc. 


1 
2 
3 
4. Part of the power is dissipated through the pulldown resistors connected to the TRMT/TRMT outputs. 
5 
6 
7 


. Characterized, not tested. 
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A.C. MEASUREMENT CONDITIONS Clock Timing(*) 


1. To = 0°C to +85°C, Vog = SV +10%. Symbol | Parameter | Min | Max | Unit 
2. The AC MOS, TTL and differential signals are re- | t, | Xt Cycle Time | 49.995 | 50.005 | ns 
ea a pte | XFautime® | | 5 | ns 
| ts | XiRisetime® | | 5 | ns 

abe Bi 

eee 


a) MOS: a 20 pF total capacitance to ground. 

b) Differential: a 10 pF total capacitance from X1 Low Time(?) 
each terminal to ground, two 2409 +5% pull X, High Time(2) 15 
down resistors, and a load resistor of 780 =e aie 
+1% in parallel with a 27 wH +1% inductor NOTES: 
between terminals. 1. Refer to Figure 9. 


4. All AC Parameters become valid 100 ys after the 2: Applies to external clock inputs. 
supply voltage has stabilized. 


TRANSMIT TIMING() 


rh ee 
a (nae 
ip ates ee 
Ces. eR 
: 
. 
10 


TEN Rise/Fall Time 


Transmit Differential Signal Rise/Fall Time 


Bit Cell Center to Bit Cell Center of Transmit Pair Data(9) 


Bit Cell Center to Bit Cell Boundary of Transmit Pair Data(S) 

TRMT held low from Last Positive Transition of the 

Transmit Pair at the End of Frame 

From Last Positive Transition of Transmit Pair Differential 
Output Approaches Within 40 mV of zero volts. 
NOTES: 


1. Refer to Figure 11. 
2. This parameter is exactly twice ty. 
3. Characterized, not tested. 
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RECEIVE TIMING(1) 


Duration which the RXC is held at Low State at the Start of a Packet 


Receive Pair Signal Rise/Fall Time(S) 
Receive Pair Bit Cell Center Jitter in Preamble(2) 


2 


+1 
a 


Receive Pair Bit Cell Center Jitter in Data(2) 
Receive Idle Time after Transmission in a Transmitting Station 


Receive Pair Signal Return to Zero Level from Last Valid 
Positive Transition 


Min | 
pis 
eo 
Fide 
Daa 
Eo 
CRS Assertion Delay from the First Received Valid Negative Transition re 
| 96 
eas 
| 40 
| 36 
| 30 
30 | 


of Receive Pair Signal 


| Symbol | 
ite 
[too | 
fag 
[tae | 
Ae | 
ee CRS Deassertion Delay from the Last Valid Positive Transition Received 
tee 
[tap 
tan 
ee 
[tee 
ple 
ites 


(when no Collision-Presence Signal Exists on the Transceiver Cable)(3) 


[Receive DataRice/rartme®) Sid 
we 


io) 


” 


CRS Inhibit Time After Frame Transmission(4) ps 


NOTES: 

1. Refer to Figures 12 and 13. 

2. Measured per 802.3 Para B1.1.4.2 recommendations. 

3. CRS is deasserted synchronously with the RXC. This condition is not specified in the IEEE 802.3 specification. 
4. Required for SQE test. Applies when NOOR = 1. For NOOR = 0 there is no inhibit of CRS. 

5. Characterized, not tested. 
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COLLISION TIMING(1) 


mo So. 
a 
lier ASNETENRierFarTiw® 
[eo | CLSNTERNHohLowTme 
[top | CLSN Pir Return to Zero fom Last Posive Traneion _——=*dt 60 
py wae 
Dag 
re 


CDT Assertion from the First Valid Negative Edge of Collision Pair Signal 


CDT Deassertion from the Last Positive Edge of CLSN/CLSN Signal 


CRS Deassertion from the Last Positive Edge of CLSN/CLSN Signal (if no 
Post-Collision Signal Remains on the Receive Pair) 


NOTE: 
1. Refer to Figure 14. 
2. Characterized, not tested. 


LOOPBACK TIMING(1) 


Ce pee a a 
ue | WPBRaseoredbeior the retatienpted wanemiesion® ———~-soo| | ne 
tag | Simulatd clision test ely tom the end of each attempted aremisson | 08 | 15 | us 
Tus | Serietadcotcion wet rato 8 | 18 | pe 
[tue | CPBR deascerid attr thotastattompiedianemeson sd |_| ws 


NOTES: 

1. Refer to Figure 15. 

2. In Loopback mode, RXC and CRS function in the same manner as a normal Receive. 
3. SQE test (heartbeat) signal 


NOISE FILTER() 


| Symbol | Parameter | Min, | Max | Unit 
RCV/RCV Noise Filter Pulse Width Rejected | | 5 | ns. 
|e |__RCV/RCV Noise Filter Pulse Width Accepted | 30 | | ns 
ie fae aa 0 RR 
peo: abe ie Spee ca re 


CLSN/CLSN Noise Filter Pulse Width Rejected 
CLSN/CLSN Noise Filter Pulse Width Accepted 
NOTE: 


1. Refer to Figure 16. 
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A.C. TIMING CHARACTERISTICS 


! 
DELAY/WIDTH MEASUREMENT —> , 


RISE/FALL MEASUREMENT—> = 231926-13 
231926-12 
Figure 7. TTL Input Voltage Levels for Timing Figure 8. Voitage Levels for MOS Level 
Measurements (TEN, TXD, LPBK/WDTD). Output-Timing Measurements 


(TXC, RXC, CRS, CDT, and RXD). 


300 mV 


DELAY/WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 


231926-14 
231926-15 
Figure 9. X1 Input Voltage Levels . Figure 10. Voltage Levels for 
for Timing Measurements Differential-input Timing Measurements 


(RCV/RCV and CLSN/CLSN). 


DELAY/WIDTH MEASUREMENT. 
RISE/FALL MEASUREMENT 


231926-16 


Figure 10A. Voltage Levels for TRMT/TRMT 
Output-Timing Measurements 
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TRANSMIT TIMING 


top 7+ ='7 


TRMT 

TRMT (LAST BIT = 1) 
> 
tea 


TRMT, 
TRMT (LAST BIT = 
+ 


231926-—5 


Figure 11 


RECEIVE TIMING: START OF FRAME 


231926-7 


Figure 12 
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+ 
RCV (LAST BIT =0) 
RCV 


+ 
RCV (LAST BIT = 1) 
RCV 
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COLLISION TIMING 


231926-9 


Figure 14 
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LOOPBACK TIMING 
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Figure 15 
NOISE FILTER TIMING 


Accepted Pulse : Rejected Pulse 
TA] 


231926-18 


231926-17 


Figure 16. Noise Filter Characteristics 
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20 LEAD CERDIP DUAL IN-LINE PACKAGE INTEL TYPE D 


PLANE 


SEATING 


“PLANE | 


B 


231926-20 


| 
1.52 Typical 
| 023 | 030 | Typical 
Reference 
Reference 
| 0.300 | 0.920 | 
| 0320 | 0.400 


ISSUE IWS 1/15/87 
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PLASTIC LEADED CHIP CARRIER RECTANGULAR 
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Dimension 


Plastic Body Dimension (D4) 


Foot Print (D3) 
Outside Dimension (E) 


# of Leads on Short Side (Ng) 
# of Leads on Long Side (Ng) 
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EXC RON LIOEIONLION 
TWEEZING SURFACE NES 


EE pry 


(ALL FOUR SIDES) 


[@] 0.181.007) © | 


SEATING PLANE | ~C 
231926-21 


28 Lead (mm) 


28 Lead (Inch) 
0.126 0.140 
0.076 0.090 


Foot Print (02) [—o200 | 0.290 


1.93 

9.78 

8.81 

Tar . 
5.08 Ref. 


10.0 
8.97 
8.38 


0.200 Ref. 
0.400 Ref. 
0.000 0.004 
0.000 0.004 
0.009 0.015 
IWS 1/15/87 


14.9 
13.9 
12.4 


15.1 
14.0 


10.2 Ref. 
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82503 
DUAL SERIAL TRANSCEIVER (DST) 


82503 PRODUCT FEATURE SET OVERVIEW 


i Single Component Ethernet* Interface m Diagnostic Loopback 


to Both 802.3 10BASE-T and AUI 
m= Automatic or Manual Port Selection 


m Manchester Encoder/Decoder and 
Clock Recovery 


m@ No Glue Interface to Industry-Standard 
LAN Controllers | 
— Intel 82586, 82590, 82593 and 82596 


m Reset, Low Power Modes 

m Network Status Indicators 

m Defeatable Jabber Timer 

m@ User Test Modes 

@ 10 MHz Transmit Clock Generator 
m One Micron CHMOS** IV (Px48) 


— AMD 7990 (LANCE*) Technology 
— National Semiconductor 8390 and Single 5-V S | 
83932 (SONIC") ove ies 


— Western Digital 83C690 
— Fujitsu 86950 (Etherstar*) 


INTERFACE FEATURES 


TPE AUI 
= Complies with 10BASE-T, IEEE Std. = Complies with IEEE 802.3 AUI Standard 


802.3i-1990 for Twisted Pair Ethernet m Direct Interface to AUI Transformers 
Selectable Polarity Switching m= On-Chip AUI Squeich 


Direct Interface to TPE Analog Filters 
On-Chip TPE Squelch 

Defeatable Link Integrity (LI) 

m= Support of Cable Lengths > 100m 


A block diagram of a typical application is shown in Figure 1. The 82503 Dual Serial Transceiver is a high-inte- 
gration CMOS device designed to simplify interfacing industry standard Ethernet LAN Controllers to IEEE 
802.3 local area network applications (10OBASE5, 10BASE2, and 10BASE-T). The component supports both 
an attachment unit interface (AUI) and a Twisted Pair Ethernet interface (TPE). It allows OEMs to design a 
state-of-the-art media interface that is jumperless and fully automatic. The 82503 includes on-chip AUI and 
TPE drivers and receivers; it offers designers a cost-effective, integrated solution for interfacing LAN control- 
lers to the wire medium. 


**CHMOS is a patented process of Intel Corporation. 
*Ethernet is a registered trademark of Xerox Corporation. 
LANCE is a registered trademark of Advanced Micro Devices. 
Etherstar is a registered trademark of Fujitsu Electronics. 
Sonic is a registered trademark of National Semiconductor Corporation. 


November 1992 ; 
Order Number: 290421-003 , 1-311 
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Figure 1. Application Block Diagram 


1.0 82503 PRODUCT FEATURES 


The 82503 incorporates all the active circuitry re- 
quired to interface Ethernet controllers to 1OBASE-T 
networks or the attachment unit interface (AUI). It 
supports a direct no-glue interface to Intel’s family of 
high-performance LAN controllers (82586, 82590, 
82593, and 82596). The 82503 also provides a di- 
rect no-glue interface to the National Semiconductor 
8390 and 83932 (SONIC), the Western Digital 
83C690, the Advanced Micro Devices 7990 
(LANCE) and 79C900 (ILACC), and the Fujitsu 
86950 (Etherstar) controllers. 


This component includes three advanced features: 
jumperless two-port design capability, automatic port 
selection, and polarity switching. The jumperless 
TPE or AUI port selection capability allows design- 
ers maximum ease-of-use and network flexibility. Au- 
tomatic port selection ensures complete software 
compatibility with existing 10BASE2 and 10BASE5 
software drivers. The 82503’s polarity switching fea- 
ture will detect and correct polarity errors on the 
twisted pair—the most common wiring fault in twist- 
ed pair networks. 


The 82503 contains all the circuitry needed to meet 
the 10BASE-T specification, including link integrity, a 
jabber timer and internal predistortion. Deselecting 
link integrity allows the component to be used in 
some prestandard networks. The 82503’s jabber 
timer prevents the station from continuously trans- 
mitting and is defeatable for simple design charac- 


terization. The predistortion circuitry eliminates line 
overcharge and reduces jitter on 10BASE-T links. 


The 82503 can also support twisted pair cable 
lengths of up to 200m when placed in TPE Extended 
Squelch Mode (XSQ). | 


This component incorporates six LED drivers to dis- 
play transmit data, receive data, collision, link integri- 
ty, polarity faults and port selections, allowing for 
complete network monitoring by the user. The trans- 
mit, receive and collision LEDs indicate the rate of 
activity by the frequency of flashing. The 82503 also 
has a low power mode. During low power, many of 
the 82503’s pins are in a high-impedance state to 
facilitate board-level testing. 


The 82503’s diagnostic loopback control enables it 
to route a transmission signal from the LAN control- 
ler through its Manchester encoder-decoder circuitry 
and back to the LAN controller. This provides effec- 
tive network node fault detection and isolation capa- 
bilities. In addition, the 82503 supports diagnostic 
test modes that generate continuous tranmission of 
data through the twisted pair port, allowing design- 
ers to measure the analog performance of their de- 
sign. 


The 82503 is available in 44-lead PLCC and 44-lead 
QFP packages and is fabricated with Intel’s low- 
power, high-speed, CHMOS IV technology using a 
single 5-V supply. 
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Figure 2. 82503 Functional Block Diagram 
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2.0 PIN DEFINITION 
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Figure 4. 44-Lead QFP Pin Configuration 
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2.1 Power Pins 


6, 18, 40 Digital Voc. A 5-V + 5% Power Supply. 
x Ae ee ee 
Cet ta Pe | tee ae OO 


NOTE: 
1. Voc and Voca must be connected to the same power supply. Vss and Vssa must be connected to the same ground. 
Separate decoupling and noise conditioning (e.g., ferrite beads) should be used. 


2.2 Clock Pins 


| Symbol pty rg Type Name and Function 
CLOCK CRYSTAL. A 20 MHz crystal input. This pin can be driven 
with an external MOS level clock when X2 is left floating. 
CLOCK CRYSTAL. A 20 MHz crystal output. X1 can be driven with 
an external MOS level clock when this pin is left floating. 


C 
a 
a. 
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TRANSMIT PAIR. A differential output driver pair that drives the 
transmit pair of the transceiver cable. The output bit stream is 
Manchester encoded. Following the last transition, which is positive 
at TRMT, the differential voltage is reduced to zero volts. 


RECEIVE PAIR. A differentially driven input pair which is tied to the 


receive pair of the Ethernet transceiver cable. The first transition on 
RCV is negative-going to indicate the beginning of the frame. The 
last transition is positive-going to indicate the end of the frame. The 
received bit stream is assumed to be Manchester encoded. 


COLLISION PAIR. A differentially driven input pair tied to the 
collision presence pair of the Ethernet transceiver cable. The 
collision presence signal is a 10 MHz square wave. The first 
transition at CLSN is negative-going to indicate the beginning of the 
signal; the last transition is positive-going to indicate the end of the. 
signal. 
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TP TRANSMIT PAIR DRIVERS. These four outputs constitute the 
twisted-pair drivers, which have predistortion capabilities. The TDH/ 
TDH outputs generate the 10 Mb/s Manchester Encoded data. The 
TDL/TDL outputs mirror the TDH/TDH outputs except for fat bit 
occurrences (100 ns pulses). During the second half of a fat bit 
(either high or low), the TDL/TDL outputs are inverted with respect 
to TDH/TDH outputs. This signal behavior reduces the amount of 
jitter by preventing overcharge on the twisted pair medium. 


TP RECEIVE PAIR. The differential twisted pair receiver. The 
receiver pair is connected to the twisted pair medium and is driven 
with 10 Mb/s Manchester encoded data. 


TRANSMIT CLOCK. A 10 MHz clock output tied directly to the 
transmit clock pin of the Ethernet controller. Changes sense 
depending on controller selected. Active low for Intel and Fujitsu 
controller interfaces, active high for National and AMD interfaces. 
Can drive one TTL load. 


TRANSMIT DATA. TTL input. NRZ serial data is clocked in on TxD 


from the Ethernet controller. Connects directly to the transmit data 
pin of the Ethernet controller. 


REQUEST TO SEND. TTL input. An active low input signal 
synchronous to TxC which enables data transmission on the active 
port. Changes sense depending on controller selected. Active low 
for the Intel controller interface, active high for National, AMD, and 
Fujitsu interfaces. 


RECEIVE CLOCK. A 10 MHz clock output tied directly to the 
receive clock pin of the Ethernet controller. This clock is the 
recovered clock from incoming data on the active port. Changes 
sense depending on controller selected. Active low for Intel and 
Fujitsu controller interfaces, active high for National and AMD 
interfaces. Can drive one TTL load. 


RECEIVE DATA. Received NRZ data (synchronous to RxC) passed 
to the Ethernet controller. Connect directly to the receive data pin of 
the controller. Can drive one TTL load. 


CARRIER SENSE. Output that alerts the Ethernet controller that 
data is present on the active port. Connects directly to the carrier 
sense pin of the Ethernet controller. Changes sense depending on | 
controller mode selected. Active low for Intel controller interface, 
active high for National, AMD, and Fujitsu interfaces. Can drive one 
TTL load. 


COLLISION DETECT. Output that indicates presence of a collision. 
Connects directly to the collision detect pin of the Ethernet 
controller. Changes sense depending on controller selected. Active 
low for Intel and Fujitsu controller interfaces, active high for National 
and AMD interfaces. Can drive one TTL load. 
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2.6 Mode Pins 
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PORT SELECT. TTL input/LED output. If APORTislow, —__ 
TPE/AUI is an input and selects either the TPE port (TPE/AUI 
high) or AUI port (TPE/AUI low). If APORT is high, the 82503 will 
indicate the port selected by driving TPE/AUI high (TPE) or low 
(AUI). TPE/AUI can drive an LED pull-up. 


AUTOMATIC PORT SELECTION. TTL input. When high, 82503 
will automatically select TPE or AUI port based on presence of 
valid link beats or frames on the TPE receive input. Mode 
selected will be indicated on TPE/AUI. 


AUTOMATIC POLARITY CORRECTION/EXTENDED 
SQUELCH ENABLE. TTL input. When high, the extended 
squelch mode is disabled and automatic polarity correction is 
enabled. Both junctions (APOL and XSQ) are enabled when this 
pin is at a high impedance state. When low, both functions 
become disabled. The presence of a polarity fault on the TPE 
receive pair is indicated on POLED regardless of the state of 
APOL. 


LINK INTEGRITY DISABLE. TTL input. If high, link integrity 
function is disabled. If low, link integrity function is enabled. 


CONTROLLER SELECT. Selects the appropriate interface for 
the desired Ethernet controller. When CSO/1 = 0/0, supports 
Intel controllers. When CSO/1 = 0/1, supports Fujitsu 

controllers. When CSO/1 = 1/0, supports Western Digital and 


National controllers. When CS0O/1 = 1/1, supports AMD 
controllers. (See Table 2.) 


LOOPBACK. TTL input. An active low input signal that causes 
the 82503 to enter diagnostic loopback mode. The twisted pair 
or AUI medium will be removed from the circuit, thus isolating 
the node from the network. When not connected, this pin 
assumes the inactive (high) state. Diagnostic loopback does not 
disable the operation of the link integrity processor, link beat 
generator, or automatic port selection. 


JABBER DISABLE. TTL input. When high, this pin disables the 
jabber function. When low, the jabber function is enabled and 
the device performs AUI or TP jabber protection for the active 
port. If this pin and TEST are asserted during a falling edge of 
RESET, the 82503 enters its low power mode; when either this 
pin or TEST deasserts, then the 82503 transitions to its normal 
operating mode. ) 


TEST MODE ENABLE. TTL input. When TEST is high and 
RESET is deasserted, a customer test mode is directly 
accessed. When driven low, test mode is disabled. If this pin and 


_JABD are asserted during a falling edge of RESET, the 82503 


enters its low power mode; when either this pin or JABD 
deasserts, then the 82503 transitions to its normal operating 
mode. 


RESET. TTL input. When high, resets internal circuitry. On the 
falling edge of RESET, either test mode or low power mode can 
be entered depending on the state of JABD and TEST. 
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TRANSMIT LED. LED output. Indicates transmit status of the AUI or 
TPE port. Normally off (high) output. Turns on to indicate 
transmission. Flashes at a rate dependent on the level of transmit 
activity. Upon entering a customer test mode, this pin must be 
driven high either through an LED, or a resistor. 


RECEIVE LED. LED output. Indicates receive status of the AUI or 
TPE port. Normally off (high) output. Turns on to indicate reception. 
Flashes at a rate dependent on the level of receive activity. Upon 
entering a customer test mode, this pin must be driven high either 
through an LED, or a resistor. 


COLLISION LED. LED output. Indicates collision status of the AUI 
or TPE port. Normally off (high) output. Turns on to indicate 
collision. Flashes at a rate dependent on the level of collision 
activity. This pin is also used to determine which customer test 
modes are entered. 


LINK INTEGRITY LED. LED output. Normally on (low) output which 
indicates good link integrity on the TPE port during TPE mode. 
Remains on when link integrity function has been disabled. Turns off 
during AUI mode or when link integrity fails in TPE mode. Minimum 
off time is 100 ms, minimum on time is set by the link integrity 
function. 


POLARITY INDICATION. LED output. If the 82503 detects that the 
receive TPE wires are reversed, POLED will turn on (low) to indicate 
the fault. POLED remains on even if APOL/XSQ is high and the 

82503 has automatically corrected for the reversed wires. 
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NOTE: 

1. The LED outputs have a weak pull-up capable of sourcing 500 pA. They can sink 10 mA while still meeting TTL levels. All 
LEDs can be used as indication pins if no LED is needed. Some of these outputs include pulse width conditioning, which 
should be accounted for in software. 
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3.0 82503 ARCHITECTURE 


3.1 Clock Generation 


A 20 MHz parallel resonant crystal is used to control 
the clock generation oscillator, which provides the 
basic 20 MHz clock source. An internal divide-by- 
two counter generates the 10 MHz +0.01% clock 
required by the IEEE 802.3 specification. 


We recommend a crystal that meets the following 
specifications be used. 


© Quartz Crystal 
@ 20 MHz + 0.002% at 25°C 


e Accuracy + 0.005% over full operating tempera- 
ture, O°C to + 70°C 


e Parallel resonant with 20 pF Load Fundamental 
Mode 


e Maximum Series Resistance: Rserigs = 300 


Several vendors have such crystals; either-off-the 
shelf or custom made. Two possible vendors are: 


1. M-Tron Industries, Inc. 
Yankton, SD 57078 


Specifications; 
Part No. HC49 with 20 MHz, 50 PPM over 0°C to 
+ 70°C, and 20 pF fundamental load. 


2. Crystek Corporation 
100 Crystal Drive 
Ft. Myers, FL 33907 


Part No. 013212 


The accuracy of the Crystal Oscillator frequency de- 
pends on the PC board characteristics, therefore it is 
advisable to keep the X1 and X2 traces as short as 
possible. The optimum value of C1 and C2 should 
be determined experimentally under nominal operat- 
ing conditions. The typical value of C1 and C2 is 
between 22 pF and 35 pF. 


An external 20 MHz MOS-level clock may be applied 
to pin X1, if pin X2 is left floating. 
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3.2 Transmit Blocks 


3.2.1 MANCHESTER ENCODER 


The 20 MHz clock is used to Manchester-encode 
data on the TxD input. This clock is also divided by 
two to produce the 10 MHz clock the LAN controller 
needs for synchronizing its RTS and TxD signals. 


Data encoding and transmission begins with RTS 
asserting. Since the first bit of a transmission is a 1, 
the first transition is always negative on the transmit 
outputs (TRMT or TD pins). Transmission ends 
when RTS deasserts. The last transition is always 
positive at the transmit outputs (TRMT or TD pins) 
and may occur at the center of the bit cell if the last 
data bit to be transmitted is a 1, or at the boundary 
of the bit cell if the last data bit to be sent is a 0. 


Immediately after the end of a transmission, all sig- 
nals on the RCV pair (when AUI mode is selected) 
are inhibited for 4 to 5 ws. This dead time is neces- 
sary for proper operation of the SQE (heartbeat) 
test. 


3.2.2 AUI CABLE DRIVER 


The AUI cable driver (TRMT pair) is a differential 
circuit, which interfaces to the AUI cable through a 
pulse transformer. 


High voltage protection is achieved by using a trans- 
former to isolate the transmit pins (TRMT pair) from 
the transceiver cable. The total transmit circuit in- 
ductance, including the 802.3 transceiver transform- 
ers, should be a minimum of 27 wH for Ethernet ap- 
plications. 


3.2.3 TWISTED PAIR CABLE DRIVER 


The twisted pair line drivers (TD pairs) begin trans- 
mitting the serial Manchester bit stream 3 bit times 
after RTS is asserted. The line drivers use a predis- 
tortion algorithm to improve jitter performance for up 
to 100 meters of twisted pair cable. The line drivers 
reduce their drive level during the second half of 
“fat” (100 ns) Manchester pulses and maintain a full 
drive level during all “thin” (50 ns) pulses and during 
the first half of the “fat”? pulses. This reduces line 
overcharging during “fat” pulses, a major source of 
jitter. 
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Figure 5. TPE Predistortion 


3.3 Receive Blocks 


3.3.1 MANCHESTER DECODER AND CLOCK 
RECOVERY 


The 82503 performs Manchester decoding and tim- 
ing recovery of the incoming data in AU! and TPE 
modes. 


The Manchester-encoded data stream is decoded to 
separate the Receive Clock (RxC) and the Receive 
Data (RxD) from the differential signal. The 82503 
uses an advanced digital technique to perform the 
decoding function. The use of digital circuitry instead 
of analog circuitry (e.g., a phase-lock loop) to per- 
form the decoding ensures that the decoding func- 
tion is less sensitive to variations in operating condi- 
tions. 


A high-resolution phase reference is used to digitize 
the phase of the incoming data bit-center transition. 
The digitizer has a phase resolution of 1/32 of a bit 
time. 


The digitized phase is filtered by a digital low-pass 
filter to remove rapid phase variations, i.e., phase 
jitter. Slow phase variations, such as those caused 
by small differences between the data frequency 
and the clock frequency, are not filtered by the low- 
pass filter. 


The RxC generator digitally sets the phases of the 
two RxC transitions to respectively lead and lag the 
bit-center transition by 1/% bit time. RxC is used to 
recover RxD by sampling the incoming data with an 
edge-triggered flip-flop. 


Lock is achieved by reducing the time constant of 
the digital filter to zero at the start of a new frame. 
Any uncertainty in the bit-center phase of the first 
transition that is caused by jitter is subsequently re- 
moved by gradually increasing the filter time con- 
stant during the following preamble. By that time, the 
phase of the bit center is output by the filter, and 
lock is achieved. Lock is achieved within the first 14 
bit times as seen by the AUI inputs. The maximum 
bit-cell timing distortion (jitter) tolerated by the Man- 
chester decoder circuitry is +12 ns (preamble), 
+ 18 ns (data) for AUI, and + 13.5 ns for TPE (data 
and preamble). 
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Figure 6. Manchester Decoder and Clock Recovery 


3.3.2 AUI RECEIVE AND COLLISION BUFFERS 


The AUI receive and collision inputs are driven 
through isolation transformers to provide high volt- 
age protection and DC common mode voltage rejec- 
tion. The incoming signals are converted to digital 
levels and passed to the Manchester decoder and 
collision detection circuitry. 


3.3.3 AUI RECEIVE AND COLLISION 
SQUELCH CIRCUITS 


Both the receive (RCV) and collision (CLSN) pairs 
have the following squelch characteristics. 


e The squelch circuits are turned on at idle. 


e A pulse is rejected if the peak differential voltage 
is more positive than —160 mV regardless of 
pulse width. 


¢ A pulse is considered valid if its peak differential 
voltage is more negative than —300 mV and its 
width, measured at —285 mV, is greater than 
25 ns. 


e The squelch circuits are disabled by the first valid 
negative differential pulse on either the AUI re- 
ceive (RCV) or the AUI collision (CLSN) pair. 


e If a positive differential pulse occurs on either the 


AUI receive or collision pairs for greater than — 


160 ns, End of Frame (EOF) is assumed and the 
squelch circuitry is turned on. 

3.3.4 TPE RECEIVE BUFFER 

The TPE receive pins (RD and RD) are connected to 


the twisted pair medium through an analog front 
end. The analog front end contains the line coupling 
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devices and EMI filters necessary to conform to the 
10BASE-T standards and local RF regulations. The 
input differential voltage range for the TPE receiver 
is greater than 500 mV and less than 3.1V differen- 
tial. 


3.3.5 TPE RECEIVE SQUELCH CIRCUITS 


The TPE receive buffer distinguishes valid receive 
differential data, link test pulses, and the idle condi- 
tion according to the requirements of the 10BASE-T 
standard. Signals at the output of the EMI filter (thus 
at the RD and RD pair) are rejected as follows: 


e All differential pulses of peak magnitude less than 
300 mV are rejected. 


All continuous sinusoids with a differential ampli- 
tude less than 6.2 Vpp and a frequency less than 
2 MHz are rejected. 


e All sine waves of single cycle duration starting 
with phase 0° or 180° that have an amplitude less 
than 6.2 Vpp, and a frequency of 2 MHz to 
16 MHz are rejected, if the single cycle is pre- 
ceeded and followed by 4 bit times of silence 
(i.e., a signal less than 300 mV). 


3.3.6 TPE Extended Squeich Mode 


By placing the 82503 into TPE extended squelch 
mode, the 82503 can support cable lengths greater 
than the 100m specified in the 10Base-T IEEE stan- 
dard (802.3i-1990). The squelch thresholds for the 
signals at the RD/RD pair are typically reduced by 
4.5 dB. This allows Grade 5 twisted-pair cable to be 
used to overcome attenuation and multipair cross- 
talk for cable lengths up to 200 meters. 


oo] 
intel. 


TPE extended squelch mode is enabled by present- 
ing a high-impedance (> 100 KQ) at the APOL/XSQ 
pin. This can be done by floating the APOL/XSQ pin, 
tying APOL/XSQ low through a 100 KO resistor, or 
driving APOL/XSQ with a three-state buffer. When 
driven high or low using a TTL driver or a low imped- 
ance pull-up or pull-down (<2 KQ) extended 
squelch is disabled and the driven level at the 
APOL/XSQ pin determines the state of the polarity- 
correction function (APOL/XSQ = 1 enables polari- 
ty correction, APOL/XSQ = 0 disables polarity cor- 
rection). The TPE extended squelch feature is trans- 
parent to previous steppings of the 82503. Polarity 
correction is always enabled when the TPE extend- 
ed-squelch feature is enabled (APOL/XSQ = Z). 


The APOL/XSQ pin senses a high-impedance state 
by an active-polling circuit implemented at the pin. 
Two small polling devices attempt to pull the APOL/ 
XSQ pin up to Vcc and down to Vss. If the pin is ina 
high-impedance state, the devices will be successful 
in pulling the APOL/XSQ pin high and low. If the pin 
is driven high or low, the polling devices will not be 
able to successfully pull the pin in the opposite di- 
rection. In this way, an internal state machine can 
correctly determine one of three states of the 
APOL/XSQ pin. The pin is polled every 25.6 pus. 


3.4 Collision Detection 


3.4.1 AUI COLLISION DETECTION 


Collision detection in the AUI mode is performed by 
the attached transceiver, and signalled to the 82503 
on the CLSN pair. A 10 MHz +25%, or —15%, 
square wave with transition times between 35 ns 
and 70 ns indicates the collision. The 82503 reports 
this to the LAN controller on the CDT pin. 


3.4.2 TPE COLLISION DETECTION 


Collision detection in the TPE mode is indicated by 
simultaneous transmission and reception on the 
twisted pair link segment. The CDT signal is assert- 
ed for the duration of both RTS and the presence of 
received data; CRS is asserted for the duration of 
either RTS or the presence of received data. During 
a collision, the source of RxD will be the received 
data. If the received data stream ends before the 
transmit data stream, the RxD source will be 
changed to transmit data stream until it ends. - 


3.5 Link Integrity 


The 82503 supports the link integrity function as de- 
fined by 10BASE-T. During long periods of idle on 
the transmitter, link test pulses will be transmitted on 
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to the twisted pair medium as an indication to the 
remote MAU that the link is good. These pulses will 
be transmitted 8 ms to 24 ms after the end of the 
last transmission or link test pulse. 


The link integrity function continuously monitors ac- 
tivity on the receive circuit. If neither valid data nor 
link test pulses are received, the link integrity proc- 
essor declares the link bad, and disables transmis- 
sion and reception on the media, loopback, and the 
SQE test function. Transmission of link test pulses 
and monitoring receive activity are not affected. The 
idle time required for the link integrity processor to 
determine the link is bad is 50 ms to 150 ms. 


Once a frame or a sequence of 2 to 10 valid consec- 
utive link test pulses are detected, the Link Integrity 
Processor declares the link is good, and reconnects 
the transmitter and receiver. 


The link integrity function can be disabled by driving 
the LID pin high or by disabling automatic port selec- 
tion (APORT = 0) and selecting the AUI port. This 
option is intended primarily for use with pre- 
10BASE-T networks. 


3.6 Jabber Function 


The 82503 contains a jabber timer to implement the 
jabber function. If a transmission continues beyond 
the limits specified, the jabber function inhibits fur- 
ther transmission and asserts the collision indicator, 
CDT. The limits for jabber transmission are 20 ms to 
150 ms in TPE Mode, and 8 ms to 16 ms in AUI 
mode. For both AUI and TPE mode, the transmis- 
sion inhibit period extends until the 82503 detects 
sufficient idle time (between 250 ms and 750 ns) on 
the RTS signal. The jabber function can be disabled 
by driving the JABD high. 


In TPE mode the link integrity function continues to 
operate even if the jabber function is inhibiting trans- 
mission. Link test pulses continue to be sent and the 
receive circuit continues to be monitored. Additional- 
ly, the link integrity function reconnects to a restored 
link without waiting for the transmit input to go idle 
when the jabber function is inhibiting transmission. 


3.7 TPE Loopback 


In TPE mode the 82503 implements the transmit to 
receive loopback (DO to DI) mode specified in the 
10BASE-T standard. This mode loops back transmit- 
ted data through the receive path. 


This function is required to maintain full compatibility 


with coax MAUs where the data loopback is a natu- 
ral result of the architecture. 
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The transmit to receive loopback function is disabled 
when the jabber function or link integrity function is 
inhibiting transmission. 


3.8 SQE Test Function 


The 82503 supports the SQE test function when in 
TPE mode or in Diagnostic Loopback mode. The 
82503 will assert its CDT pin within 0.6 ws to 1.6 ws 
after the end of a transmission, and it will remain 
asserted for 5- to 15-bit times. If the 82503 is in the 
TPE mode and is not in diagnostic loopback mode, 
the link integrity function will disable the SQE test 
function when it detects a bad link. 


3.9 Port Selection 


The 82503 features both manual and automatic port 
selection. To enable automatic port selection, con- 
nect APORT to Voc. The 82503 then starts in TPE 
mode and monitors link integrity. If the link is good, 
the 82503 stays in TPE mode and pulls TPE/AUI 
high to indicate that the TPE port was selected. If 
link integrity fails, the 82503 switches to AUI mode 
and pulls TPE/AUI low to indicate that the AUI port 
is now active. TPE/AUI can drive an LED to indicate 
port selection (on for AUI, off for TPE mode). Note 
that LILED will be on if TPE mode is selected and off 
if AU] mode is selected. If link integrity is disabled 
while automatic port selection is enabled, the 82503 
defaults to TPE mode. If the 82503 changes ports 
while RTS is active, transmission is terminated with 
an End of Frame marker on the old port. Transmis- 
sion of the remaining packet fragment is not allowed 
on the new port. Transmissions will begin with a 
complete data packet. 


The port can be manually selected by driving 
APORT low. TPE/AUI = 0 selects AUI mode, and 
TPE/AUI = 1 TPE mode. When the port is manually 
selected, the circuitry for the unused port is powered 
down. Changing ports requires 100 ps to allow the 
circuitry for the new port to resume normal opera- 
tion. 


Table 1. Port Selection 


Sapa taal 
LID| APORT! 


X AUI (TPE Port Powered Down) 
X : TPE (AUI Port Powered Down) 
0 1 Automatic Port Selection 

1 1 X*-- {TRE 


NOTE: _ 
*TPE/AUI is an output pin when APORT = 1. 
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3.10 LED Description 


The 82503 supports six LED pins to indicate the 
status of important states; TPE/AUI, TxLED, 
POLED, LILED, RxLED, COLED. Each pin is capable 
of directly driving an LED. 


3.10.1 TPE/AUI 


When automatic port selection is enabled (APORT is 
high), TPE/AUI becomes an LED output and turns 
off if TPE mode is selected and on if AUI mode is 
selected. 


3.10.2 TxLED 


Transmit status. This LED is normally off and flashes 
at 2.5 Hz, 5 Hz, and 10 Hz to indicate respectively a 
low, medium, and high rate of transmit activity. 


3.10.3 RxLED 


Receive LED. This LED is normally off and flashes at 
2.5 Hz, 5 Hz, and 10 Hz to indicate respectively a 
low, medium, and high rate of receive activity. 


3.10.4 COLED 


Collision LED. This LED is normally off and flashes 
at 2.5 Hz, 5 Hz, and 10 Hz to indicate respectively a 
low, medium, and high rate of collision activity. 


3.10.5 POLED 


Polarity Fault. This LED is normally off and turns on 
to indicate a polarity fault in the receive pair of the 
10BASE-T link. Operation of this pin is not affected 
by the state of the polarity correction function 
(APOL/XSQ = X). 


3.10.6 LILED 


Link Integrity status. When Aport is enabled 
(APORT = 1), this LED is normally on (driven low) 
to indicate the presence of a valid 10BASE-T link 
when the TPE port is active. The LED will turn off 
(driven high) when the link fails. When link integrity is 
disabled (LID = 1) while APORT is enabled 
(APORT = 1) this LED is turned on (driven low). If 
APORT is disabled (APORT = 0) and the AUI port is 
manually selected (TPE/AUI = 0) the LED output is 
tristated. 


3.11 Polarity Switching 


in TPE mode, the 82503 monitors receive link beats 
and end-of-frame delimiters for a possible receiver 


FOUR CONSECUTIVE 
NORMAL LINK BEATS 
OR PACKETS DETECTED 


FOUR CONSECUTIVE 
REVERSED LINK BEATS 
OR PACKETS DETECTED 


POLARITY* 


FAULT 


* IF APOL IS ASSERTED DATA WILL 
BE INTERNALLY CORRECTED 
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Figure 7. Polarity Fault State Diagram 


polarity error due to crossed wires. If Pin 4 of the 
82503 is high and the TPE receive pins are re- 
versed, the 82503 will correct the error by reversing 
the signals internally, and turn POLED on (low) to 
indicate that the fault has been detected and cor- 
rected. The polarity correction function is defeatable 
by driving the APOL/XSQ input low. However, the 
polarity fault will continue to be indicated on the 
POLED. 


3.12 Controller Interface 


Connecting the 82503 to one of the Intel Ethernet 
controllers (82586, 82590, 82593, 82596) requires 
no additional components. Simply drive CSO and 
CS1 both low, and connect TxC, TxD, RTS, RxC, 
RxD, CRS, CDT, and LPBK to the corresponding 
controller pins. 


The 82503 also works with other Ethernet control- 
lers without additional components, including the 
National Semiconductor 8390 and 83932 (SONIC), 
Western Digital 883C690, Fujitsu 86950 (Etherstar), 
depending on the state of and CSO and CS1 inputs. 


The interface of the 82503 to the AMD 7990 
(LANCE) requires external logic to control the LPBK 
pin of the 82503. Note that when an AMD LAN con- 
troller is used to interface to the 82503, the LPBK 
pin of the 82503 becomes active high. That is, the 
82503 enters diagnostic loopback mode when LPBK 
pin is high and is in normal operation mode when 
LPBK pin is low. 


The logic sense of the 82503 controller pins will 
change and should be connected to the controller 
pins according to the following table. 
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82503 


intel 
Controller 


NOTES: 
1. CSO and CS1 are intended to be static pins only. Switching CSO and CS1 during network reception or transmission will 

produce unpredictable results. 
2. Refer to Section 3.12. 


4.0 RESET, LOW-POWER AND 
TEST MODES 


4.1 Reset 


When RESET is asserted the device resets its inter- 
nal circuits. RESET is required after power up, and 
before data can be transmitted or received. It is al- 
lowed any time thereafter, but any existing receive or 
transmit activity will be lost, and all state machines 
(Link integrity, Jabber, and Polarity Correction) re- 
turn to their initial states. TEST must be held low for 
a device reset to prevent entering a test for low pow- 
er mode. During RESET, TxC continues without in- 
terruption (in Fujitsu mode both TxC and RxC run 
continuously). 


4.2 Low Power and High Impedance 
Modes 


When RESET is deasserted while both TEST and 
JABD are held high, the 82503 enters its low power 
and high impedance modes. The majority of internal 
circuitry is powered down, and many inputs and out- 
puts are three-stated. These pins are: APORT, 
APOL/XSQ, LID, TPE/AUI, POLED, LILED, RTS, 
LPBK, RxD, TxD, CRS and CDT. When either JABD 
or TEST is deasserted, the device begins a power 
on cycle which lasts less than 1 ms. During this cy- 
cle, all inputs are ignored and all transmissions are 
disabled. If RTS is active when the device returns to 
normal operation, the remainder of that packet frag- 
ment is not transmitted. Normal transmissions are 
resumed at the start of the first complete data pack- 
et. 
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Table 2. Controller interface Selection 


National, WD 
Controllers 
8390, 83C690, 

83832 (SONIC) 


AMD Fujitsu 


soar pity ol Controllers 
79C900 (ILACC) 86950 (Etherstar) 


4.3 Diagnostic Loopback 


This is a diagnostic test mode to help in fault isola- 
tion and detection. Serial NRZ data input on TxD is 
Manchester encoded and then looped back through 
the Manchester decoder (TMD) appearing at the 
RxD output. Collision detect is asserted following 
each transmission to simulate the SQE test. Output 
cable drivers and input amplifiers are disconnected 
from the controller interface pins while in this mode. 
The link integrity and polarity fault detection func- 
tions are not inhibited by diagnostic loopback mode. 
If otherwise enabled, they continue to function. 


4.4 Customer Test Mode 
(Continuous AUI/TPE Transmit) 


In this mode, the 82503 continuously transmits data 
without the intervention of a LAN controller. Trans- 
mission is at 10 MHz (11-bit pattern), and can occur 
on either the TPE or AUI port. The jabber timer is 
disabled in this mode, allowing users to easily test 
the 10BASE-T harmonic content specification and 
the quality of their analog front end design without 
complex software exercisers. 


Customer Test Mode—and Low Power Mode are se- 
lected at the deassertion of RESET as shown in the 
following table. (Note that the 82503 must be in non- 
loopback mode before it can enter the customer test 
mode.) 


re eee 
Tees ae Feed 
gene <— 
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Table 3. Test and Low Power Mode Selection 


: : 


NOTE: 


assis SR ara oie ee eae 
SEs eee ee ee ee 


Sy anes 9 nak es aR ome ig eg 


\ 
\ 


1. A standard LED connection to these pins is sufficient to pull them to a logic 1. 


The port on which the continuous transmit appears 
is determined by the APORT and TPE/AUI pins. If 
automatic port selection is enabled (APORT = 1) 
then the TPE port broadcasts the continuous trans- 
mit. If manual port selection is enabled (APORT = 
0), then TPE/AUI selects the port (1 for TPE, 0 for 
AUlI). Test mode is disabled when TEST is deassert- 
ed and the device is reset. 


5.0 APPLICATION EXAMPLE 


5.1. Introduction 


The 82503 is designed to work directly with the Intel 
LAN controllers (82586, 82590, 82593, and 82596), 
as well as AMD’s Am7990, National Semiconduc- 
tor’s 8390, Western Digital’s 82C690, and Fujitsu’s 
86950. The serial interface signals connect directly 
between one of the aforementioned LAN controllers 
and the 82503 without the need for external logic. 


This example is targeted toward interfacing the 
82503 to the Intel 82596 in a two-port (TPE/AUI) 
application. 


5.2 Design Guidelines 


AUI Pulse Transformer 


In order to meet the 16V fault tolerance specification 
of 802.3 a pulse transformer is recommended for the 
transmit, receive and collision pairs. The transformer 
should be placed between the TRMT, RCV, and 
CLSN pairs of the 503, and the DO, DI, and Cl pairs 
respectively, of the AUI (DB-15 connector). The 
pulse transformer should have a parallel inductance 
of 75 wH minimum (100 wH recommended). 


Several vendors stock such transformers. Two pos- 
sible vendors are: 


1. Pulse Engineering (P/N PE-64103) 
2. Valor Electronics (P/N LT6003) 


Terminating Resistors 


The terminating resistors used across the receive 
and collision pairs are recommended to be 78.7 2 
+1%. 


Analog Front-End 


The 82503 provides six TPE pins (TDH, TDH, TDL, 
TDL, RD, and RD) that connect to the Analog Front 
End through a resistor summing network (Figure 7). 
AFE solutions can be made discretely or purchased 
from several manufacturers. Two different solutions 
are described in Application Note 356. The example 
shown here uses a Pulse Engineering AFE package 
PE65434 which includes EMI filter, isolation trans- 
former, and common mode choke. The output of the 
AFE connects directly to the 10BASE-T connector 


(RJ-45). 


Decoupling 


It is recommended that 0.01 wF X7R and 0.001 wF 
NPO decoupling capacitors be placed between the 
Voca and Vcocp of the 82503 to Vssa and Vssp. 


Clock Generation 


The clock input to the 82503 can be from a clock 
oscillator or a crystal. If a clock oscillator is used, X1 
should be driven, and X2 left floating. If a crystal 
oscillator is used, refer to Section 3.1 for crystal 
specifications. : 


A complete 82596/82503 TPE/AUI Ethernet Solu- 
tion is shown at the end of this section. 


5.3 Layout Guidelines 


General 


The analog section, as well as, the entire board itself 
should conform to good high-frequency practices 
and standards to minimize switching transients and 
parasitic interaction between various circuits. To 
achieve this, the following guidelines are presented. 
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Mounting Holes 


47 400°0 


T2 
ISOLATION 
TRANSFORMER 
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- 
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< 
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=z 


ZHW 00°07 


bA 


33 pF 


Cc 
RESET DRIVE 


57 


82596CA 
LAN 
CONTROLLER 


Figure 8. Application Example Schematic 
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intel. 
Make power supply and ground traces as thick as 
possible. This will reduce high-frequency cross cou- 
pling caused by the inductance of thin traces. 


Connect logic and chassis ground together. 


Separate and decouple all of the analog and digital 
power supply lines. 


Close signal paths to ground as close as possible to 
their sources to avoid ground loops and noise cross 
coupling. 


Use high-loss magnetic beads on power supply dis- 
tribution lines. 


Crystal 
The crystal should be adjacent to the 82503 and 
trace lengths should be as short as possible. The X1 
and X2 traces should be symmetrical. 

82503 Analog Differential Signals 


The differential signals from the 82503 to the trans- 
formers, analog front end, and the connectors 


should be symmetrical for each pair and as short as . 


possible. Differential signal layout should be per- 
formed to a characteristic impedance of 782 (for 
AUl) or 1002 (for TPE). 


As a general rule, the trace widths should be one to 
three times the distance between the PCB layers to 
eliminate excessive trace inductance. 


The differential signals should also be isolated from 
the high speed logic signals on the same layer as 
well as on any sublayers of the PCB. 


Group each of the circuits together, but keep them 
separate from each other. Separate their grounds. 


In layout, the circuitry from the connectors to the 
filter network, should have the ground plane re- 
moved from beneath it. This will prevent ground 
noise from being induced into the analog front end. 


All trace bends should not exceed 45 degrees. 
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6.0 PACKAGE THERMAL 
. SPECIFICATIONS 


The 82503 Dual Serial Transceiver is specified for 
operation when case temperature (Tc) is within the 
range of 0°C to + 85°C. The case temperature can 
be measured in any environment, to determine if the 
82503 is within the specified operating range. The 
case temperature should be measured at the center 
of the top surface opposite the pins. 


The acceptable operating ambient temperature (Ta) 
is guaranteed as long as Tc is not violated. The am- 
bient temperature can be calculated from the 6jq 1 
and jc, from the following equations: 


Tg ig +P Xa, 

Ty = Ta + P X Oia 

Ta = To — P X (Og — Oe) 
Values for @jg and @j¢ are given in Table 4 for the 44- 
lead PLCC and 44-lead QFP packages. Various val- 
ues for 0j, at different airflows. Table 5 shows the 


maximum Ta, allowable (without exceeding Tc) at 
various airflows. 


Table 4. Thermal Resistance 
(°C/Watt) 6), and 6 ee ee ee 


| javs Airflow—ft/min (m/s) vs Airflow—ft/min (m/s) 
Package 400 | 600 | 800 | 1000 
(2.03) | (3.04) | (4.06) | (5.07) 
44-Lead 57 37 
PLCC. 
44-Lead ou78:. | 70 64 
QFP 


Table 5. Maximum Ta, at Various Airflows 


ja VS Airflow—ft/min (m/s) 


Package 400 | 600 | 800 | 1000 
(2.03) | (3.04) | (4.06) | (5.07) 


44-Lead 71 73 74 75 76 
PLCC 

44-Lead 
QFP 
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7.0 ELECTRICAL SPECIFICATIONS 
AND TIMINGS 


* WARNING: Stressing the device beyond the “Absolute 
Maximum Fiatings” may cause permanent damage. 


ABSOLUTE MAXIMUM RATINGS These are stress ratings only. Operation beyond the 


“Operating Conditions” is not recommended and ex- 


Case Temperature Under Bias....... 0°C to + 85°C tended exposure beyond the “Operating Conditions” 
Storage Temperature .......... —65°C to + 140°C may affect device reliability. 

All Output and Supply Voltages ..... a TY Wry 

All Input Voltages ............. —1.0V to + 6.0V(1) 


DC CHARACTERISTICS (Tc = 0°C to + 85°C, Veo = 5V 5%, Voca = 5V +5% 


) 
VouMOS) 


| Min 
ieee 
EUeROn 
ee 
Bee a 
ace 
Beret 
ee 
| Power Mode(5) , | 
aan des Gee ee 2 a 
ee 
| #0.450_ 


CC 


pA | 0.0V < V; < Voc, RESET = 1 


lo. = 4mA 


lon = —500 pA 


Wes iy Seep aa a 
a aes ee 


Input Differential Resistance(®) 


Vipe(TPE)(7) Input Differential Accept 
Input Differential Reject 
Input Differential Accept (XSQ) 
Input Differential Reject (XSQ) 


Rs(TPE)(8) Output Source Resistance 
VipF(AUI)9) Input Differential Accept + 0.300 =1.5 Vp 
Input Differential Reject +0.160 Vp 


2 | |lLoapl = 25mA 
VopF(AUI)(19) | Output Differential Voltage + 0.450 V 
NOTES: 


. The voltage levels for RCV, CLSN, and RD pairs are —0.75V to +8.5V. 


TTL Input Pins: TxD, RTS, TPE/AUI, APORT, APOL/XSQ, LID, CSO, CS1, [PBK, JABD, TEST, RESET. 
. MOS Output Pins: TxC, RxD, RxC, CRS, CDT. 
LED Pins: TPE/AUI, TxLED, RxLED, COLED, POLED, LILED. Vo, measured 10 ns after falling edge of TxC. 
Pins: APORT, APOL/XSQ, LID, TPE/AUI, POLED, LILED, RTS, LPBK, RxD, TxD, CRS, 
CDT, CSO, CS1, JABD, TEST, and RESET. 
Pins: RD to RD, RCV to RCV, and CLSN to CLSN. 
. TPE Input Pins: RD, and RD. See Section 3.3.4 and Section 3.3.5. 
. Typically it is —4.5 dB below normal squelch level. 
. TPE Output Pins: TDH, TDH, TDL, and TDL. Rg measures Vcc or Vgsg to Pin. 
. AUI Input Pins: RCV, and CLSN pairs. 
. AUI Output Pins: TRMT pair. 


< 
v 


5 MHz < f < 10 MHz 


<< 
vv 


< 
Uv 


=SOMND MTAwWN= 


— at 
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DC CHARACTERISTICS (Tc = 0°C to + 85°C, Voc = 5V +5%, Voca = 5V +5%) (Continued) 


[symboi | __ Parameter | Min | Max [Units] Test Conditions 
osc(AU) 
Sh ae ee 
Eis a es 2 NN BT 


ae. 
<|i< 


Cin 
£51 : 
Fai 
bart 
[lggtHOT) [Power Supply Curent |_| es | ma [APORT=1 
ico [Power Supply Gurent | [78 | ma [aponr=a 
log | Power Supply Curent | 
[icose | Stacy Suply Curent’) [ 

4 

aay 


W_ | APORT = 1, Continuous Transmission 
on AUI 


eis Power Dissipation 


W_ |APORT = 1, Continuous Transmission 
on AUI 


Standby Power Dissipation(13) Low Power Mode, 105 pW Typical 
Input Capacitance at f = 1 MHz 


NOTES: | 

11. Measured 8.0 ps after last positive transition of data packet. 

12. I¢¢ HOT measurements made at Tc = +85°C. Additionally, TRMT, TRMT, TDH, TDH, TDL, TDL are loaded with 20 pF 
and load resistors removed. 

13. Pins CSO and CS1 connected to Vcc or Vss through a 2.5 kf (or less) resistor. Iccsp is typically at 20 A after 30s 
from power down assertion—not tested. 

14. Characterized, not tested. (Controller interface and mode pins only.) 


PD (HOT) | Power Dissipation(12) 


AC TIMING CHARACTERISTICS 


2.4V 
2.0V 


1.5V 


0.8V 


3.0V 
0.9V 


0.45V 


DELAY/WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 
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Figure 10. Voltage Levels for MOS Level 
Output Timing Measurements 
Figure 9. MOS Input Voltage Levels (TxC, RxD, RxC, CRS, and CDT). 

(TTL Compatible) for Timing Measurements 

(TxD, RTS, TPE/AUI, APORT, APOL/XSQ, 
LID, LPBK, JABD, TEST, and RESET). 
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300 mV 285 mV 


DELAY /WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT | 


DELAY/WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 


a iceioieRien 290421-11 
Figure 11. Voltage Levels for Differential Input Figure 12. Voltage Levels for TRMT Pair 
Timing Measurements (RCV and CLSN Pairs). Output Timing Measurements. 
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AC TIMING CHARACTERISTICS (Continued) 


500 mV 430 mV 


DELAY/WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT 
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DELAY/WIDTH MEASUREMENT 
RISE/FALL MEASUREMENT Figure 14. Voltage Levels for Differential Input 
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Timing Measurements (RD Pair). 


Figure 13. Voltage Levels for 
TDH, TDL, TDH, and TDL. 


AC MEASUREMENT CONDITIONS 


1. To = 0°C to +85°C, Voco = 5V +5%. 
2. The AC MOS, TTL and differential signals are referred to in Figures, 8, 9, 10, 11, 12, and 13. 
3. AC loads 

a. MOS: 20 pF total capacitance to ground. 


b. AUI Differential: a 10 pF total capacitance from each terminal to ground and a load resistor of 78N £+1% 
in parallel with a 27 wH +1% inductor between terminals. 


c. TPE: 20 pF total capacitance to ground. 


4. All parameters become valid 200 ps after the supply voltage and input clock has stabilized, or after RESET 
deasserts. 


CLOCK TIMING (15) 


X1 Cycle Time 
X1 Fall Time . 


X1 Low Time 
X1 High Time 
NOTE: 


15. Refers to External Clock Input. 
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Figure 15. X1 Input Voltage Levels for Timing Measurements 
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Controller Interface Timings (intel Mode) 


TRANSMIT TIMINGS (intel) 


[tte | TxD and RTS Fise/Fall Tine 
3 
ma ies : 
: 
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Figure 16. Transmit Timing (Intel) 


| 1-333 


82503 3 3 intel = 


RECEIVE TIMING (intel) 


RxC Cycle Time 


RxC High Time 


[symbol win 
6 
= 
Se | tee ee 
Cte | Ratineeiiaatioe. ee 
te | Fee Oey tom ORS 
Pie. ponte 
a 
[ter | OHO om PO) 
tos | ORS Deasserion Hold Time rom EC High 
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Figure 17. Receive Timing (Intel) 
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Controller interface Timings (National Mode) 


TRANSMIT TIMINGS (National) 


| Symbot | Parameter 
TXC Cycle Time(16) 
TXC High/Low Time~  - 


eget 

meen “ites 

| tse | TXCRise/Fall Time at 20% to 80% | 
| ts | TXDSetupTimetoTXCT 
| tse | TXDHold Time fromTxCT 
| tes | TXESetupTimetoTXCT 
Le es | 


TXE Hold Time from TXC T 


NOTE: 
16. All delay and width measurements on TxC are made at 1.5V. 
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Figure 18. Transmit Timing (National) 
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RECEIVE TIMINGS (National) 


eS Symbol | Renimeter | | 
RxC Cycle Time 
RxC High/Low Time(17) 


Tain 
36 
: ap 
[tue | PC ise/Fal Timo at20% ioa0% | 
[tug | RKO Rise/Fal Time at 20% 080% | 
[tu | RKDSeupTimetomGT «Yao 
[20 
eesti 
amet 


RXD Hold Time from RxC T 
RxC Delay from CRS T | 


RxC Continuing Beyond CRS J 


NOTE: 
17. All delay and width measurements on RXC are made at 1.5V. 
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Figure 19. Receiving Timings (National) 
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Controller interface Timing (AMD Mode) 


~ TRANSMIT TIMINGS(18) (AMD) 


| Symbol | Parameter 
| to | TOLKCycloTime | 98.99 

| ts: | TCLKHighTime(@o.evtozovy) | 45 
| tse | TCLKLowTime (@20Vto0.8V) 
| tes | TCLK Rise/Fall Time (@ 0.8V to 2.0V) _ 
ae i 
an) aes i 
Same ae i 


TX Setup Time to TCLK T ae 
TX Hold Time from TCLK T priced 
TENA Setup Time to TCLK T ea te 


TENA Hold Time from TCLK T 


NOTE: 
18. Delay times for TX, TENA, and TCLK are measured from 0.8V for falling edges, and 2.0V for rising edges. 
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Figure 20. Transmit Timings (AMD) 
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RECEIVE TIMINGS(19) (AMD) , ; ’ 


RCLK Cycle Time fa 
RCLK High Time (@ 0.8V to 2.0V) 


RCLK Low Time (@ 2.0V to 0.8V) 


RX Rise/Fall Time (@ 0.8V to 2.0V) 
RX Hold time from RCLK T 


NOTE: 
19. Delay times for RX, RENA, and RCLK are measured from 0.8V for falling edges and 2.0V for rising edges. 
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Figure 22. Receive Timings (AMD—End of Frame) 


* 
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Controller Interface Timings (Fujitsu Mode) 


TRANSMIT TIMINGS (Fujitsu) 


[Parameter Sdn | 
TCKN Cycle Time 99.99 


TCKN High/Low Time(29) 
TCKN Rise/Fall Time at 20% to 80% 


| Symbol _ 

a ae 
ani ee 
| tvs | TXDSetupTimetoTCKNL@) | 20 
ee 
ee ea 
ee 


TXD Hold Time from TCKN | (29) 
TEN Setup Time to TCKN J (29) 
TEN Hold Time from TCKN J (20) 
NOTE: | 


20. Timing measurements are referenced at 1.5V level. 
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Figure 23. Transmit Timings (Fujitsu) 
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RECEIVE TIMINGS (Fujitsu) 


RCKN Cycle Time 
RCKN High/Low Time(21) 


[symbol _ Cain 
36 
: eu 
[tae | RCKN ise/FallTime at 20% toa0% =| 
[tas [RxD Setup Time tomROKN LD «dO 
[ts | XD Assertion Hotd Tne rom RGKNT ED | 
[tae | XD Deasserion Hold Te rom ROKN =H | 
[tr [X60 Deasserion Setup Tie rom ROKNJ@V | 
[tan | RCKNDolaytomxcoT@? 


NOTE: . 
21. Timing measurements are referenced at 1.5V. 
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Figure 25. Receive Timings (Fujitsu—End of Frame) 
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TPE Timings 


TPE TRANSMIT TIMINGS 


[symbot [Parameter i in | Typ | wae | Uni 
em 
tor | TxD to TD Steady Stato Propagation Dey Td at |e 
tee | DOW TDSeep dey te 
[ToHand TOL Pare Edge Stow(@Veo) ———S«dY~Sidt ts | 8 | re 
["TDH and TOL Pais Fis/Fal Times (@ 05VioVoo—osy) || 2 | 6 | re 


TDH and, TDL Pairs Return to Zero from Last TDH T 


[ToHand TOL Pairs Bit Cel CentrtoCenter__————+| oe | 100 | tot | ne 
: 250 

unk TeetPuce with | 100 | 100 | rw 
: oe 

190 


eres 
an 
tee | OH and TOL Pars Bit Cel Conterto Boundary | 9 | 50 | 61 | ne 
ROM: 
ae 


Last TD Activity to Link Test Pulse 
Link Test Pulse to Data Separation 


bit] 3 bit 4 bit 5 


290421-25 


290421 -26 


Figure 27. TPE Transmit Timings (End of Frame) 
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Figure 28. TPE Transmit Timings (Link Test Pulse) 
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Figure 29. TPE Receive Timings (Start of Frame) 


1-342 | 


en A ae A BOLL aa, ee ieee §, | Oe ae ...¢ es a Sere br ‘ er ee ee ce a ee eee VES Oo 
, 5 ; 2 
= . ia 65 eSr ois s - : nn ‘ > 
™ ~ apt he bein oh ew 4. r _ eon 4 re 4 I > 


290421-29 


Figure 30. TPE Receive Timings (End of Frame) 


TPE COLLISION TIMINGS 


| Symbol Parameter | Min | Typ 
Pe Rte = Onset of Collision (RD Pair and RTS Active) to CDT Assert he | eee 

| tie _| End of Collision (RD Pair or RTS Inactive) toCDT Deassert |_| | 900 |_ns_ 
| ti7 | CDT AsserttoRxD SourcedfromRDPair | =| | 900 | rs 
| tie | CDT Deassert (RD Pair Inactive) to RxD SourcedtromTxD | |_| 900 |_ns_ 


Sourced by TxD Sourced by RD 
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Figure 31. TPE Collision Timings (Start of Collision) 
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Figure 32. TPE Collision Timings (End of Collision) 


TPE LINK INTEGRITY TIMINGS 


| Symbol | Parameter | Min’ | Typ | Max | Units 
| tao |Last RD Activity to Link Fault (LinkLoss Timer) | 50 | 100 | 150_| ms 
| tat | Minimum Received Linkbeat Separation@) | 2 | 5 | 7 | ms 
___tze | Maximum Received Linkbeat Separation2?) | 25 | 50 | 150 | ms 


NOTES: 
20. Linkbeats closer in time to this value are considered noise, and are rejected. 
21. Linkbeats further apart in time than this value are not considered consecutive, and are rejected. 


AR rare aie ace, 


RD pair 


bes 40. 
LILED Av 8 apa ah ia: Vote Sanit Paypmenat oe eae ean e ur eS 


290421-32 


Figure 33. TPE Link Integrity Timings 
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AUI Timings 


AUI TRANSMIT TIMINGS 


a ea ee 
TxD to TRMT Pair Steady State Propagation Delay pee 
TRMT Pair Rise/Fall Times ee 


Bit Cell Center to Bit Cell Center of TRMT Pair 
Bit Cell Center to Bit Cell Boundary of TRMT Pair 


| tygg | TRMT Pair Held at Positive Differential at Start of Idle 


t130 
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Figure 34. AUI Transmit Timings 


AU! RECEIVE TIMINGS 


Symbol | Parameter, | Min’ | Typ | Max | Unite 
Phas: “| ROW Palrina/ Pall Times od od tO ae 
| tise | RCVPairBitCell Center vJitterin Preamblo ||| #12 | ns 
| _tis7__| RCV PairBitCell Center/Boundary JitterinData_ || | #18 | ons 
/ tise | RCVPairidleTime after Transmission | 8 || 
__tisa__| RCV Pair Return to Zero from Last Positive Transition | 160 | | | ns 


CRS Assertion Delay (Intel, National, Fujitsu Modes) 100 
(AMD Mode) 1050 
3 fe! | 


CRS Deassertion Delay eee) elegaren Me 
| _ti4g | TRSinhibited after Frame Transmission sss | 4 | 43 | 5 | 


RCV | 


Wi 
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Figure 35. AUI Receive Timings 


‘a> dip ee. ee ee er ae ee ee ‘ ed, . rae ae eee eae ee | ee ee ee —- a ew 2 8 
ee ae Perches : : - Nr oa A = . otras A in Ae = 5 : Ae ~ 
a : = cam ake ss nc ga ae ee . = ci 


82503 | intel : 


AUI COLLISION TIMINGS 


[Symbol | Parameter | Min | Typ | Max | Unite 
| tus | CLSNPairdycloTime | 8 Tt ns 
| tie | CLSNPairRise/FallTimes | || is 
__tiar__|_CLSNPair Return to Zero from Last Positive Transition | 160 | | | ns_ | 
| tis | CLSNPairHigh/LowTimes | 85 || 70 ns 
Le hae- “COT Aner Tine Se) ee 
| tiso__| CDTDeassertionTime ||| 800 |g 
__tis1 | CRSDeassertion Time (Intel Mode Only, RCV Pairidie) | | | 450 | ns 
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Figure 36. AUI Collision Timings | 


AU! NOISE FILTER TIMINGS 
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Figure 37. AUI Noise Filter Timings 
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LOOPBACK TIMINGS | 


Mo get | ne Parameter | 2 Fo baal | 
TxD to RxD Bit Loss at Start of Packet a 
TxD to RxD Steady State Propagation Delay Paes 


TxD to RxD Startup Delay 

SQE Test Wait Time 

SQE Test Duration 
PBK Setup/Hold Times to RTS(22) 
NOTE: 


22. Guarantees proper processing of transmitted packets. Violation of this specification will not result in spurious data trans- 
mission. Incoming data packets occuring during transitions on LPBK will not be accepted. 


| 
bit2 bit3 bit 4 bit 5 bit 18 bit 19 bit 20 (LAST BIT) 
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Figure 38. Loopback Timings 
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JABBER TIMINGS 


[oymbot [Parameter dn | op | ax | Ue 
[ties | Maximum Length Tranemission before JabberFaut (TPe) | 20 | 25 | 150 | mo 
[tree | Maximum Length Transmission before Jabber Faut au | 10 | 18 | 1¢ | ms 
[tier | Minimum lle Tine to ler debberFuncion | 260 | 420 | 760 | ms 
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Figure 39. Jabber Timings 
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LED TIMINGS 
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Figure 40. LED Timings 


1-348 i 


B - 
intel | 82503 
® 


MODE TIMINGS(23, 24) 


| Symbol | Parameter | Min 
pe) 
400 


Mode Pins Hold from RTS T 
Mode Pins Setup to RD Active(25) 100 
Mode Pins Hold from RD Active(25) 


NOTES: 

23. Guarantees Proper processing of data packets. Violation of these specifications will not affect the integrity of the network. 
24. Mode pins are: APORT, APOL/XSQ, LID, JABD, and TPE/AUI. 

25. Any data received within 100 ms of a mode transmission will be considered invalid. 
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Figure 41. Mode Timings 
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RESET, TEST, AND LOW POWER MODE TIMINGS 


TEST and JABD Setup Time to RESET | 
RESET Pulse Width 


Low Power Mode Deactivation from TEST and JABD | 
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Low Power/High impedence Mode 
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High Impedance Mode Normal Mode 
1‘ 
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Figure 44. Reset Timings (End of Low Power Mode) 
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PACKAGE DIMENSIONS 
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__0.18.007) © [8 eae 
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Figure 46. Molded Details 
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Figure 47. Terminal Details 
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Figure 48. Standard Package Bottom View (Tooling Option 1) 


1-352 . : 


eo ie A rae A ies . 
ee Sea Lee P 


¥ 
Pe 


MEASUREMENT ZONE FOR LT 


i BOTTOM OF PLASTIC BODY 


0.5 1(.020) 
0.41(.016) 


[@ | 0.10.007) @ [F-a © ,0-€ ® | 


0.64(.025) MIN acid 


290421-50 


Figure 50. Detail J. Terminal Detail 
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Figure 51. Detail L. Terminal Details 


NOTES: 

The above diagrams use a 20-lead PLCC package to show symbols for package dimensions. The table below indicates 

dimensions in mm that are specific to the 44-lead PLCC package. 

. All dimensions and tolerances conform to ANSI Y14.5M-1982. 

. Datum plane —H— located at top of mold parting line and coincident with top of lead, where lead exits plastic body. 

Datums D=-E and F-=G to be determined where center leads exit plastic body at datum plane —H—. 

. To be determined at seating plane —C—. 

. Dimensions D; and E, do not include mold protrusion. 

. Pin 1 identifier is located within one of the two defined zones. 

. Locations to datum —A— and —B— to be determined at plane —H—. 

. These two dimensions determine maximum angle of the lead for certain socket applications. If unit is intended to be 
socketed, it is advisable to review these dimensions with the socket supplier. 

9. Controlling dimension, inch. 

10. All dimensions and tolerances include lead trim offset and lead plating finish. 

11. Tweezing surface planarity is defined as the furthest any lead on a side may be from the datum. The datum is estab- 

lished by touching the outermost lead on that side and parallel to D-E or F-G. 
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44-LEAD QUAD FLATPACK PACKAGE 
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Figure 52. 44-Lead Quad Flatpack Package 
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1.0 INTRODUCTION 


This 82593 CMSA/CD Core LAN Controller Applica- 
tion Note provides applications and layout guidelines to 
build LAN solutions directly on the motherboard. The 
small form factor also allows easy integration into 
motherboard designs. LAN-On-Motherboard applica- 
tions are becoming a market necessity for several rea- 
sons: Portable computing is on the rise, LAN Connec- 
tivity is fast becoming a real necessity and the installed 
base of LANs is growing daily. This Application Note 
is directed at all users interested in LAN-on-Mother- 
board (LOM) applications. 


Portable Computing is on the Rise 


Personal computers (PCs) have seen significant changes 
over the past several years. PCs have become firmly 
entrenched in the office. Their popularity, coupled with 
a highly competitive market, has compelled PC vendors 
to both reduce costs for their LAN solutions and to 
attempt to distinguish their product from the competi- 
tion’s. By the year 1995, 58% of all personal computer 
owners will own a portable computer. The requirement 
for LANs will grow accordingly. 


LAN Connectivity is Beneficial 


As Local Area Networks (LANs) have become more 
common in the office and in industry, some clear mar- 
ket development trends have emerged. Possibly the 
most significant of these is the concern for cost reduc- 
tion, connectivity, and footprint reduction. These needs 
are driven by intense competition between network ven- 
dors for market share. Connectivity to Local Area Net- 
works will become a both a necessity and a requirement 
by portable computer owners. 


Ethernet Has the Largest LAN Installed Base 


Of all the Local Area Networks on the market today, 
Ethernet has approximately 60% of the installed base. 


Address 
Decode 
and 


DMA 
Control 


XCVR 
XCVR 


Figure 1. Non-Buffered Slave Design for Motherboard 
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Designing the 82593 Ethernet LAN Controller onto the 
motherboard provides the portable computer user with 
access to the largest LAN market. 


ExCAT™ Implementation 


Some portable manufacturers offer LAN connection 
through an ExCA LAN card. The ExCA socket allows 
the user the flexibility in choosing different types of 
network connections. 


LOM provides a plug-and-play feature for ease of use at 
the lowest cost implementation. | 


This Application Note provides an overview of the 
82593 LAN Controller. It also describes the 82593 
power down mode, various power management tech- 
niques, and design examples for portable computers. 
Details of the 82593 timing requirements, choice of 
components, power control design and related issues 
are provided to aid the designer in the implementation 
of the 82593. 


2.0 THE 82593 LAN CONTROLLER 


The 82593 Ethernet controller is designed for space 
constrained applications. Together with the 82503 dual 
serial transceiver, a LOBASE-T LAN connection can 
occupy as little as 5 square inches (32 square mm). 


The 82593 employs a non-buffered slave architecture 
that requires no external buffer memory. This reduces 
board space, material cost and power consumption. 
The 82503 integrates both 1OBASE-T and AUI media 
interfaces into a single device. Its interface to the 82593 
is tightly coupled, no external glue logic is required. 
The clock for the 82593 parallel interface can be taken 
from the 82503, thereby eliminating an external oscilla- 
tor. This implementation can be as low as 5 ICs and is 
easy to design. A simplified example is shown in 
Figure 1. 
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3.0 82593 AND 82503 POWER 
MANAGEMENT FEATURES 


3.1 Power Down Mode 


Both the 82593 and the 82503 offer a power down fea- 
ture. The 82503 can be powered down through an ex- 
ternal pin. While in power down mode, it draws a max- 
imum of 6 mW. The 82593 can be programmed to pow- 
er down through a software command. In the power 
down mode, the maximum power dissipation is 
38.5 mW. \ 


3.2 Power Management Techniques 


There are two ways of powering down the 82593 and 
the 82503. First by following a power down procedure 
to put the device in a power down mode. The advan- 
tage of this technique is that the 82593 maintains the 
configuration, while all other internal logic, including 
the internal clock circuitry, remains in static state. The 
parallel interface remains active and is ready to accept 
commands. On resume, the software is not required to 
re-configure and re-initialize the 82593. The following 
is a sample power down and power up sequence. 


3.2.1 POWER DOWN SEQUENCE 


1. Apply a minimum 300 ns pulse to the 82503 RESET 
pin. At the trailing edge of the pulse, assert the 
82503 TEST and JABD pins as shown in Figure 2. 
Additional details are contained in the 82503 Data 
Sheet. 


AP-367 


2. Switch the 82593 to port 1 access by issuing a 
SWITCH-TO-PORT-1 command. 


3. Issue a POWER-DOWN command to place the 
82593 into the Power Down mode. All internal cir- 
cuits are in a Static state, all input buffers are dis- 
abled, and all output buffers are tri-stated. 


3.2.2 POWER RESUME SEQUENCE 


1. Issue a NOP command to port 1 to restart the inter- 
nal clock circuitry. 


2. Issue a SEL-RST command to port 1. This causes 
the 82593 to exit the internal reset state. 


3. De-assert the 82503 TEST and JABD pins. Wait a 
minimum of 1 ms (Timing parameter t183 in the 
82503 Data Sheet) before the start of the transmis- 
sion. 


3.2.3 SEPARATE POWER SUPPLY 


The second way to shut down the 82593 and 82503 is to 
turn off the power supply to the devices. This technique 
requires an external power FET or relay circuitry. The 
major advantage is that there is no power consumption 
for the entire LAN section. Where the portable PC is 
not connected to the network, the savings on standby 
power yields a substantial extension in battery life. The 
design example shown in the Section 4 illustrates design 
issues related to this implementation. 


Nese noma Na A ON A ae 
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Figure 2. Power Down Mode Timing Diagram 
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4.0 DESIGN EXAMPLE FOR THE 
PORTABLES 


The 82593 add-in board for the Intel SL Microproces- 
sor Evaluation Board is designed to demonstrate 82593 
features such as low component PCB space and low 
power dissipation. It is ideal for the portable mother- 
board application. 


4.1 Architectural Overview 


Figure 3 shows the block diagram of the 82593H3C 
board. Schematics of the 82593H3C board are con- 
tained in Appendix A. The PLD equations for the 
82593H3C board are contained in Section 4.3 of this 
Application Note. 


The 593H3C board is switchless. The configuration is 
preset to: 


I/O Address: 300h to 30Fh 
Interrupts: IRQI0 
DMA: DMA6 and DMA7 
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The control logic provides all the handshaking between 
the host and the 82593. As shown in Figure 3, it is 
implemented by using PLDs U6 and U7 for low PCB 
space and additional power saving. This is discussed in 
detail in Section 4.2.1. The logic function can also be 
accomplished using a single PLD, a buffer, and an 
AND gate. 


The IA PROM contains the 48-bit Ethernet address of 
the board. In some portables, this information can be 
stored in the NET__ID block within the boot flash 
memory, therefore eliminating the need of an external 
IA PROM. For additional details on the Net ID Block, 
contact your local Intel Field Applications Engineer. 


The power switching logic enables and disables power 
to the Ethernet section in different power operating © 
modes. . 


It is important to note that the 82593 together with the 
82503 provide a complete 1OBASE-T solution. 
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Figure 3. 82593 Portable Block Diagram 
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4.2 ISA Bus Interface 


This section describes the address decoding logic and 
the timing requirements on an I/O access. 


On power up, an active high RESET__DRV resets 
both the 82593 and the 82503. The minimum required 
pulse width for RESET__DRV signal is 300 ns. After 
resetting, the 82593 is configured by programming the 
port 0 command register at I/O address 300h. The ad- 
dress decoding is done internally within PLD U7. The 
equation is: 

CS593 = I(IAEN * AQ * A8 * !A7 * IAG * IAS * IA4 * IA3) 
Once the 82593 is configured, the application can as- 
semble the transmit data in the host memory. Since 
each node on an Ethernet network is required to have a 
unique address, the program needs to read the Ethernet 
Individual Address from the IA PROM. 


Reading the Ethernet Individual Address is done by an 
IOR command to the IA PROM at I/O address 308h 
through 30Fh. The maximum access time for the IA 
PROM is 100 ns. The equation is: : 


CS_IA = I(IAEN * AQ * A8 * !A7 * IAG * IA5 * IA4 * A) 


After the network software assembles the transmit 
data, it programs the DMA controller with the starting 
address of the block, the length of the block, other con- 
trol information, and then issues a TRANSMIT com- 
mand to the 82593. Upon receiving the TRANSMIT 
command, the 82593 fetches the first two bytes of the 
block to determine its length. If the link is free and at 
least one data byte is loaded into the 82593’s Transmit 
FIFO, the 82593 begins transmitting the preamble and 
concurrently requests more bytes from the memory. 
The software driver for this board uses DRQ7 for re- 
ceiving DMA transfers and DRQ6 for transmitting 
DMaA transfers. The PLD equation is: 


DRQ7 = DRQ5931 * IDRQ2 + DRQ5931 * DRQ7 * 
(DRQ2 * (OR + !OW)) 


The first term is for holding the DMA request if there 
is already an active DRQ2 request. DRQ2 is usually 
assigned to the floppy disk controller. The second term 
is for terminating the current DMA access whenever 
DRQ2 is active. This is to prevent the floppy disk drive 
_ from being overrun or underrun. Termination is syn- 
chronized with the leading edge of the IOR or IOW 
command. This is necessary to meet the DMA control- 
lers timing requirements. 


For reception, the 82593 compares the incoming 
frames’ destination address with its programmed ad- 
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dress. If it matches, the data is sent to the data area in 
the host memory via the DMA controller. The PLD 
equation is similar to the transmit equation and is: 


DRQ6 = DRQ5930 * IDRQ2 + DRQ5930 * DRQ6 * 
(DRQ2 * (OR + 'OW)) 


4.2.1 82593 I/O READ ACCESS 


Figure 4 shows the worst case propagation delays with- 
in the ISA interface control logic along with a typical 
timing diagram. On an ISA I/O read cycle, the 82593 
requires that the CS593 activates before the RD593. 
The delay calculation is as follows: 


Maximum delay from SA bus valid 


to CS593 is 20 ns + 10 ns 
(The 20 ns is the additional delay \ 
when the PLD resumes from 

standby mode.) 

Minimum delay from SA bus valid 

to IOR is 28 ns 
Minimum delay from IOR to 

RD593 is 10 ns 


Therefore, 30 ns on the CS593 delay is always less than 
the RD593 38 ns delay. 


The minimum time on the RD593 pulse width is 55 ns. 
For ISA bus, the IOR pulse is usually at least 154 ns. 
The minimum time between an active RD593 must be 
at least 55 ns. For ISA bus, this time is typically 159 ns 
minimum. 


On an ISA I/O read cycle, the data must be valid 
110 ns after the leading edge of the IOR. The timing 
calculation is shown as follows: 


Maximum delay from IOR to 


RDS593 is 10 ns 
Maximum delay from RD593 to 

valid data on the local bus is 45 ns 
Maximum delay through the FCT 

transceiver is 7 ns 


Therefore, the total delay from IOR to valid data on 
the ISA bus is 62 ns. 


The ISA bus timing requires the slave to tri-state the 
data bus within 30 ns after the trailing edge of the IOR 
command. As shown in Figure 4, the delay through U6 
and the bus transceiver is 10 ns and 7 ns respectively, 
for a total of 17 ns. 
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NOTE: 
All values are in ns. 


Figure 4. Worst Case Propagation Delays 
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4.2.2 82593 1/O WRITE ACCESS 

Figure 5 shows that the 82593 requires a minimum of 
25 ns data setup time for an I/O write cycle. Since the 
minimum IOW signal pulse width is at least 154 ns and 


the bus transceiver propagation delay is only 20 ns, the 
setup time is adequate. 


85C224 


10ns + 20ns 
U7 


593 DO-15 


NOTE: 
All values are in ns. 
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The data hold time on 82593 I/O write is 0 ns. The ISA 
data hold time is 25 ns after the trailing edge of the 
IOW. The delay on the IOW through U6 is only 10 ns, 
guaranteeing 15 ns hold time on valid data at the end of 
the WR593 pulse. 


WRS93 
CS593 


74FCT245 


7 ns | 
U5, U8 L 


85C224 
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Figure 5. 82593 I/O Write Access 
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4.3 PLD Equations j 
The following tables show the PLD equations for the H3C Modules. 


4.3.1 MODULE H3C_.DEC 


TITLE ‘82593 ADD-ON BOARD FOR H3C PLATFORM 
U7, ADDRESS DECODE AND BUFFERING LOGIC 
REVISION 1.1 
INTEL CORPORATION' 


OPTION = '-CONFIG NOTURBO' ; 
DECLARATIONS 


H3C_DEC DEVICE ‘E224C'. ; 

Input Output 

SMOUT4 PIN 4 ; CS593... RIN 26. 2 

TOR PIN: 3.3 CSIA.PIN 23 ; 

IRO PIN..2.: IO_SEL PIN 18 ; 

AEN PIN 27 ; RD_ PIN 24 ; 

A3,A4,A5 PIN 9,10,11; IRQ10 PIN 25 ; 
A6,A7,A8,A9 PIN 12,13,16,17; BAO,BA1,BA2 PIN 19,20,21 ; 
AD, Al, B2 PIN 5, 6y%.-3 


et tap ep ee De Oy > seg 


EQUATIONS 
@ALTERNATE 


[CS593_,CSIA_,RD_, BAO, BA1,BA2] .OE = SMOUT4; 


1CS593_. =. UAEN * AS*.* AS * 1A7 * !A6 * 1AS5 * 1Ad.% TAB." 
fCSLA.. LIOR. *. TAEN.* AQ) *5A8..* LA? “* {AG #2 A5> * fAd 8 AZ: s 
IO_SEL SAEN *. AS * AB. -*: TA7 * tAG,* 1A5 * Aa ; 

BD ...=. FOR. ¢ 

IRQ10 = IRQ * SMOUT4 ;. 

BAO = 


BA1 = 
BA2 = 
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4.3.2 MODULE H3C—CNTL 


TITLE '82593 ADDON BOARD FOR H3C PLATFORM 
U6, DATA BUS TRANSCEIVER AND DMA CONTROLS 
REVISION 1.1 
INTEL CORPORATION ' 


DECLARATIONS 


H3C_CNTL DEVICE 'E224C' ; 

Input Output 
SMOUT4 PIN 10 ; DRQ6 PIN 19 ; 
IOR_ PIN 6 ; : DRQ7 PIN 18 ; 


LOWS PIN. 3. OBH.. PIN 21 ; 

DRO2 PIN’ 3 ;' Oni. Pin 23. ; 
DRQ5930 PIN 11 ; SMOUT4D1_ PIN 24 ; 
DROS93ST PIN: 27>; DACK_ PIN 26 ; 

1D _SEia PIN. .7* ; WR593_ PIN 20 ; 
RESET_DRV PIN 4 ; RESET PIN 25 ; 
PWRGOOD PIN 9 ; 

REFRESH_ PIN 2 ; 

DACK6_ PIN 16 ; 


DACK7_ PIN 17 ; 
292102-7 
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4.3.2 MODULE H3C_CNTL (Continued) 


EQUATIONS 
@ALTERNATE 


EQUATIONS 
@ALTERNATE 


Name Product item Comment 


[DACK_,WR593_].OE SMOUT4 ; Tri-state signal to 
during standby mode 


[RESET] .OE SMOUT4 * !RESET_DRV ; Tri-state signal to 
during standby mode 


[RESET] .CLK = REFRESH_ ; 
[SMOUT4D1_] .CLK = REFRESH_ ; 


SMOUT4D1_ !SMOUT4 ; 
RESET: SMOUT4D1_. ; 
WR593_ IOW_ ; 


LOEL_ (!IOR_ IO_SEL 
!TOW_ IO_SEL 
!TOR_ !DACK6_ Transmit DMA read 
!TOW_ !DACK6_ Transmit DMA write 
!TOR_ ! DACK7_ Recieve DMA read 
!TOW_ ! DACK7_) Recieve DMA write 
SMOUT4 


(!TOR_ !DACK6 __ Transmit DMA read 
!TOW_ ! DACK6_ Transmit DMA write 
!IOR_ * !DACK7_ Recieve DMA read 
!TOW_ !DACK7_) Recieve DMA write 

SMOUT4 


(SMOUT4 * DRQ5931 * !DRQ2 See Section 4.2 
SMOUT4 * DRO7 * DROQ5931 .* 
P(1TOR. ¥ DROZ .+ 

TFOW '* DROZ) ) 3 


(SMOUT4 * DRQ5930 * !DRQ2 See Section 4.2 
SMOUT4 * DRQ6 * DRQ5930 * 
!(!TOR_ * DROQ2 + 

!TOW_ * DRQ2)) ; 


!DACK6_ 
!DACK7_ ; 
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4.4 Logic Trade-Off 


The host interface uses two PLDs. The PLD normally 
draws 40 mA when all inputs toggle at 25 MHz. When 
there is no activity at the inputs for 75 ns, the PLD 
automatically enters into a standby mode. In this mode, 
the PLD draws about 25 pA, thereby reducing power 
consumption. 


The U7 PLD is used for address decoding. The input 
toggle rate is typically once in every 200 ns. Program- 
ming the PLD to Standby mode (See Reference 1) will 
reduce the power by 62.5 percent. 


The U6 PLD cannot be programmed to the Standby 
mode due to the IOR Data Tri-state timing restrictions 
on the ISA bus. It takes 20 ns to resume from the 
Standby mode in addition to the normal PLD delay. 
The total delay from IOR inactive to data tri-stated is 
37 ns, 7 ns over the specification. However, where the 
82593 is in a closed environment such as portable com- 
puter and the host interface timing may be relaxed, 
then U6 should also be programmed to Standby mode 
to save power. 


Selection of the bus transceiver is dependent on the ap- 
plication requirements. If the host interface timings can 
be relaxed, using the HCT or ACT series will generally 
give the lowest power dissipation. On the HCT Series, 
the quiescent current (Icc) is at a maximum of 80 pA 
(see References 2 and 3) verses 52 mA for the LS series. 
In this design, FCT is used for meeting the ISA bus 
timings. The FCT series draws 1.6 mA additional qui- 
~ escent current per input pin (delta Icc) compared to 
1 mA for the ACT series. The trade-off is the speed 
verses the power dissipation. 


SMOUT 


UNSWITCHABLE +5V 


SWITCHABLE ISA +5V 


ADDR DMA DATA 
DEC LOGIC TxCVR 


Figure 6. 82593H3C Power Planes Diagram 
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4.5 82503 Interface 


The 82503 (U2) is strapped to select the 1OBASE-T 
port with automatic polarity correction and link integ- 
rity enabled. CSO and CS1 pins are tied low for interfac- 
ing with the Intel controller. 


The 593H3C board supports the Ethernet 1OBASE-T 
standard. It also supports A-Stepping and B- Stepping 
of the 82503. A-Stepping support is accomplished by 
connecting both TEST and JABD pins to the RESET 
signal. B-Stepping, or subsequent stepping, support is 
accomplished by strapping both pins to ground. 


There are several LED indicators located at the top 
edge of the board. The LED’s can be switched off by 
removing jumper J1. When lit, the LED’s indicate the 
following status: 


LED2 Indicates reverse polarity on the receive 
1OBASE-T pair. 


LED3 Ethernet traffic collisions occur on the net- 
work. 


LED4 Indicates active reception. Flash rate is propor- 
tional to the receive activity. 


LEDS Indicates active transmission. Flash rate is pro- 
portional to the transmit activity. 


LED6 Indicates good link integrity on the 1OBASE-T 
port. 


4.6 Power Supply Controls 


The 82593H3C board uses three different power sourc- 
es: an unswitchable +5V power, a switchable ISA 
+5V power and a switched on board + 5V power. As 
shown in Figure 6, the board is divided into three dif- 
ferent power planes representing the three power sourc- 
es. The switchable ISA + 5V is software controlled by 
the i386SL architecture. The switchable on board + 5V 
power is controlled by the SMOUT4 signal on the 
82360SL control bus connector. 


SWITCHED ON BOARD +5V 


DATA 
TxCVR 


Sr ek er etter eT Ee ae ee 
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In active mode, the SMOUTS signal is active high and 
the board is in the normal operating mode. When the 
system goes into local or global standby mode (see Ref- 
erence 4), the SMOUT4 goes inactive (low). This turns 
the on-board switchable +5V to off, thereby cutting 
power to the 82593 and the 82503 logic. The host inter- 
face logic U6, U7 and the bus transceiver remains pow- 
ered up. All signals interfacing with the 82593 are tri- 
Stated, minimizing the current source to the 82593 in- 
put pins. 


The switched + 5V power supplies to the Ethernet sec- 
tion are taken from an unswitched +5V power source 
on the 82360SL control bus connector. This is because 
the ISA +5V power is the output of a MOSFET which 
is controlled by the i386SL. The potential drop across 
the MOSFET exists and the magnitude is dependent on 
the load. The On-state resistance of the MOSFET is 
about 0.259 at 1A, which translates to a 0.25V drop. 
Normally this is not a problem, but if the +5V power 
supply on the motherboard has a tolerance of 10% then 
the addition of the 0.25V drop might exceed the supply 
voltage specification for on board components. 
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In this design, the on board +5V switching is done by 
using a PhotoMOS Relay. The advantage of this over 
the MOSFET method is the simplicity and the small 
area required on the PCB. The input can be driven 
directly by a TTL output pin. The minimum current to 
turn on the relay is 5 mA. The rated on-state resistance 
is 0.259. maximum at 1A. Since this design draws a 
maximum of 0.6A, the maximum potential drop on the 
+5V power supply is less than 0.25V. This limits the 
power supply to a 5% tolerance. The relay has a maxi- 
mum turn on time of 3 ms. 


When the system goes into the suspend mode, the ISA 
+5V power to the board is switched off, shutting down 
the host interface logic. The 82593H3C board remains 
unoperational in this mode. On resume, the BIOS is 
required to reinitialize the device driver. Table 4-1 
shows the AC characteristics of each pin in the differ- 
ent modes of operation. 
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Table 4-1. 82593H3C AC Characteristics 


? Outputs 
To On-Board Active | Standby | Suspend To 82593 Active Standby Suspend 
Logic Mode Mode Mode and 82503 Mode Mode Mode 
BA tBV | Meet ee Mog nse, pat aes os te, cdc ee ad tga 
SMOUT4 
I d Fea ate Roe 


f 


“ila 


: 
Active | Active | Ta-Statod | ADSGS | Actwe | TriStated | Float 
RESET_DRV 
a A ER 
AMIN SEG MOE EE We 
PES CVNES CAN REN EMIS De Wa Es 
Pe ede pe fee PR | age | rn ee 
SANNA AG MUTE DR Ee PS ee ee ee 
TORCRE | Acive | righ | Teeweg{ ||} 
(BACK? | Actve | High | Tr-Statod | BACK | Active | TriStated | Float 


SA0-9 


Outputs 


DR. os? WOO Sd ee, ee eet 
Logic Mode Mode Mode Bus Mode Mode Mode 
ppRad 7 ave mene) Tess pe 


LEGEND: PD = Pull Down 


DRQ6, DRQ7 and IRQI1O signals are ignored during 82503 and the 82593. Depending on from which mode 


the suspend mode. the board is resumed, the RESET__DRV signal might 
not be active. Table 4-2 provides a brief description on 
On resume, after the power is restored to the board, a different reset signals that occur upon resume: 


reset pulse (minimum 300 ns) is required to activate the 


Table 4-2. i386SL Reset Signal Characteristics 


Connector Resume from Resume from 5V | Resume from 0V 
Signal Standby Mode Suspend Mode Suspend Mode 


PWRGOOD High High 100 ms Pulse 
CPU__RESET Low 92 ws Pulse 92 us Pulse 
RESET__DRV Low 120 ms Pulse 120 ms Pulse 
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On a cold boot, the voltage levels on the motherboard 
must be maintained for a minimum of 100 ms before 
the power good signal goes active as shown in Figure 7. 


Figure 8 shows an implementation of the reset pulse 
generator. It requires a pull up resistor on the RESET 
signal that is connecting to the 82593 and the 82503. 
On a normal reset, the RESET__DRV is active, tri- 
stating the output buffer. The pull up resistor is used to 
provide an active high reset level to the devices. When 
RESET__DRYV is inactive, it enables the internal state 
of the SMOUT4 signal, which is low to terminate the 
RESET pulse. 


The logging of the SMOUT4 status is accomplished by 
the REFRESH signal. This is the only signal on the 
ISA connector that can provide a real-time time stamp. 
The time between two REFRESH pulses is always 
about 15 ys which is sufficient to reset both the 82503 
and the 82593. At a Maximum of 30 ps after the board 
enters into the standby mode, the internal standby 
mode status is logged. Upon resume, the buffer output 
enable immediately turns on and the internal standby 
status is maintained for a minimum of 15 ps, which is 
enough time to reset both devices. 


SUS_STAT# 


CPURESET# 


4.7 Layout Guidelines 

All traces should be as short as possible for the follow- 
ing: 

Between the 82593 and the 82503 

Between the 82503 and CRA1 

Between CRA1 and U3 

Between U3 and RJ1. 


The TD+ and TD-— traces connecting to RJ1 should 
be routed as close as possible. Similarly for the RD+ 
and RD -— signal pair. Separation between the TD pair 
and the RD pair should be at least 0.2 inches. 


Y1 crystal connections to U2 should be as short as pos- 
sible. 


All Vcc traces from the surface mounted devices 


should be routed to the decoupling capacitors before 


connecting to the power plane. Refer to the 82503 Ap- 
plication Note for additional information. 


30 us —> 
RESETDRV 
PWRGOOD | ‘ 
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Figure 7. Standby Resume Reset Waveform 


RESET_DRV 


SMOUT_D1 


REFRESH 


SMOUT_D2 


292102-11 


Figure 8. Standby Resume Reset Pulse Generation Logic 
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4.8 Design Alternatives 


4.8.1 INDIVIDUAL ADDRESS PROM 


In portables, the Individual Address can be stored in a 
non-volatile area such as in the BIOS space. This tech- 
nique works especially well in systems that use Flash 
EPROM for the BIOS. The driver reads the appropri- 
ate location in the BIOS space called NETID block to 
determine the hardware configuration. Full details on 
the NETID format and an implementation example are 
outlined in Intel’s LAN 593 Hardware/Software Inter- 
face Definition. | 
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4.8.2 REMOTE BOOT EPROM 


The remote boot feature allows the system administra- 
tor ease of distribution and upgrade of the device driv- 
er. The boot code contains the minimum operations to 
access the server. Once connected to the server, the 
client can download the entire operating system and 
specific program interface. 


The boot code can reside within the ROM space in the 
BIOS. The mapping location can be specified in the 
NETID block. If a separate ROM device is preferred, 
then additional decode logic may, be required. 
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Figure A-4. 82593-HC3 LAN Module (Sheet 4 of 4) 
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APPENDIX B 


BILL OF MATERIALS 


Part 

CAP 22 pF COG 50V 5% 
CAP 0.001 uF X7R 50V 10% 
CAP 0.01 wF X7R 50V 10% 


CAP 0.047 wF X7R 600V 10% 
CAP 0.1 wF X7R 50V 20% 

CAP 22 uF TANT 16V 20% 

RES OR 1A 200V 

RES 2K 5% 1/8W 

RES 10K 5% 1/8W 

RES 15R 1% 1/4W 

RES 59R 1% 1/4W 

RES 100R 1% 1/4W 

RES 191R 1% 1/4W 

RES 510R 5% 1/8W 

RES 750R 1% 1/4W 

RES 820R 5% 1/8W 

1N4001 Diode 

Motorola MMAD1107 Diode Array 
Crystek 20 MHz Crystal 

Aromat RELAY AQV251A 
74FCT245 

82S123 32 x 8 PROM 

Intel N85C224 PLD 

Intel N82503 Dual Serial Interface 
Intel N82593SX Ethernet Controller 
HP 60134-001 LED Red 

HP 60134-001 LED Yellow 

HP 60134-001 LED Green 

Pulse 65434 10BASE-T Filter 
RJ45 
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Designators 
C17, C18 
C2, C14 


Ci, C4, C5, C6, C7, C12, C16, C17, 
C18, C20, C23 


C8, C15 

C3, C11 

C5, C7, C13, C14 

R25 

Ri, R8, R9, R21 

R10, R12, R15, R19, R20, R24, R28 
R7, R17 

R11, R16 

R2 

R13, R22 


-R3, R4, R5, R6, R7 


R14 
R18 

CR6 

CRA1 

Y1 

Ql 

U5, U8 

U4 ; 
U6, U7 

U7 

U1 

CRI 

CR2, CR3, CR4 

CR5 

U3 

Rut 
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NETWORKING LAN ADAPTER CARD GUIDE 


EtherExpress™ FlashC LAN Adapters 


The Product 


Intel’s most technically advanced 
16-bit EtherExpress adapters. 


Product Features 


Ease of installation 

® One-step automatic configuration 
and installation of drivers to hard 
disk 

® Auto-configures for the right 
connector, I/O addresses and 


IRQs 


Update New Drivers with Ease 

= The FlashUpdate utility automat- 
ically updates drivers for every 
EtherExpress card on the net- 
work from the administrator’s 
disk 

® Quick and easy flash memory lets 
you download future applications 


firmware into your EtherExpress 
FlashC 


Easy Management of Your PC 

Assets 

® The FlashView utility automati- 
cally scans hardware and soft- 
ware information and stores it in 
flash memory 


® Integration with Intel’s 
LANDesk™ Manager 


Technical Summary 


256K on-board Intel FLASH non-volatile memory 
— Includes all new FLASHworks utilities 
— Flash contents can be updated from one central console 


— Supports unshielded twisted pair (10Base-T), thin and thick-wire coax 
Ethernet 


— Complete board-level and on-network diagnostics 


LAN Sight Express remote node management software for Novell net- 
works (to monitor nodes, diagnose performance bottlenecks, verify server 
usage and compile network traffic statistics) available free via Intel BBS 


— SNMP (Simple Network Management Protocol) services option avail- 
able for SNMP managed networks 


— UL, FCC, VDE-approved 


*Other brands and names are the property of their respective owners. 
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EtherExpress™ 16 LAN Adapters 


The Product 


A family of adapters consisting of 
EtherExpress 16, and EtherExpress 
16TP and, the newest development, 
EtherExpress 16C which combines 
the functionality of the 16 and 
16TP. The EtherExpress 16C pro- 
vides 8-bit and 16-bit support for 
twisted-pair (10Base-T) thin and 
thick-wire Ethernet* cabling at a 
very competitive price. 


Product Features 


EtherExpress 16C LAN 

Adapters 

= Price performance leader for 
Ethernet LAN adapter 

® Thick-wire, Thin-wire and 
10Base-T ports for three-way me- 
dia support 

® 16-bit custom silicon design and 
increased chip integration for 
higher reliability 

® Automatic software configura- 
tion with intelligent Softset utility 

= Compatible with EtherExpress 16 
driver suite 

® Full support for standard net- 
work operating system 


® Auto-sensing IPX capability 


Technical Summary 


EtherExpress 16 LAN Family 
® Best price/performance Ethernet adapter cards 


® Completely software configurable, no jumpers or switches 
= Free LANSight Express remote node management software 


® Includes extensive driver suite compatible with major NOS (Network Op- 
erating System) 


= SNMP compatible 
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EtherExpress™ 32 LAN Adapters 


The Product 


An intelligent EISA bus master 
Ethernet adapter which supports 
connections to both thick and thin 
Ethernet cabling with standard 
DIX/AUI 15-pin and BNC con- 
nectors. 


Product Features 


High Performance 
@ Specifically designed for EISA 
workstations and servers 


High Speed Data Transfer 

® Intelligent 32-bit bus master in- 
terface provides high-speed direct 
read/write between adapter and 
system memory 


Ease of Configuration 

= Simple and switchless software 
configuration according to EISA 
standard 


Complete Board Level 

Diagnostics 

= Comprehensive software verifies 
operations and identifies prob- 
lems quickly before they get out 
of control 


Technical Summary 
®# EISA (Extended Industry Standard Architecture) data bus for maximum 
throughput 


® Intelligent 32-bit bus master interface for high-performance in EISA com- 
puters 


® Editors Choice Award—1992 PC Magazine 

= Optimum for multi-segment networks 

® Comprehensive server and client drivers included 

® Coax version available 

® Total compliance with IEEE 802.3 Ethernet standard 
® Full Support for Novell and Microsoft* NOS 


® Supports the EISA 33 Mb/second burst mode for data transfers at maxi- 
mum speed 
# On board Intel 20 MHz 80186 co-processor to off-load host CPU 


® Switchless software configuration with EISA configuration utility 
® Direct connections to both thick- and thin-Ethernet cabling 
® Comprehensive board-level diagnostics software 


= Three year warranty and free technical support 
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EtherExpress™ MCA LAN Adapters 


The Product 


A 16-bit, half-size Ethernet adapter 
available in two options. The 
EtherExpress 16 MCA supports di- 
rectconnectionstothinorthick Ether- 
net wiring, while the 16 MCA TP 
supports direct connectors to thick 
Ethernet or 10Base-T unshielded 
twisted pair wiring. 


Product Features 


Easy Installation 
= No need to set jumpers or 
switches 


8 Self-configuring, auto-sensing 


Maximum Performance 
® Highly integrated custom silicon 


® 64K of on-board DRAM 
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Technical Summary 
® Completely software configurable with new auto-sensing connector 
capability 


® Switchless software configuration with IBM’s standard PS/2* setup 
program 


® 16-bit interface using custom silicon design and 64K of buffer memory 
® Flash memory on-board for diskless workstations and remote boot 

= Compatible with EtherExpress 16 driver suite 

® Coax and 10Base-T versions available 

® Free LANSight Express remote node management software 

® Full support for all standard NOS 

® Supports SNMP 


= Comprehensive board-level diagnostics tests both adapter integrity and 
network connection 


® Four LED status indicators for easy diagnostics (10Base-T only) 


® Complete with 256K of Intel flash memory that provides remote boot 
code of Novell NetWare* and Microsoft* LAN Manager* networks 


® Total compliance with IEEE 802.3 Ethernet standard 
= Three year warranty and free technical support 
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TokenExpress™ LAN Adapters 


The Product 


A complete range of TokenExpress 
LAN adapters, all fully verified for 
complete SNA compatibility and 
interoperability. 


Product Features 


TokenExpress ISA 16s LAN 

Adapter 

@ 16-bit design operates in AT 
compatible and 8-bit PCs 


Token Express ISA/8 LAN 
Adapter 
® Economical 8-bit design 


TokenExpress EISA 16/4 LAN 

Adapter 

= Bus mastering DMA Token Ring 
adapter for EISA compatible 
computers 


TokenExpress MCA 16/4 LAN 

Adapter 

® Micro Channel bus master burst 
mode data transfer 


TokenExpress EISA/32 LAN 
Adapter 


® The performance leader in Token 
Ring adapters for EISA PCs and 
Servers 


Technical Summary 


® Interoperable with all IBM* computing environments 
® Excellent price/performance leadership position 


® 16-bit and 32-bit cards completely software configurable, no jumpers or 
switches 


® Extensive high performance driver suite for servers and clients on major 
NOS 


= Comprehensive diagnostics program 
® Full 128K of on-board memory 
# LANDesk™ and DMI ready 


® Supports shielded twisted-pair (STP) and unshielded twisted-pair (UTP) 
media at 4 Mbps and 16 Mbps 


@ Meets IEEE 802.2 and IEEE 802.5 standards 


® Intel LANSight Express remote node management software available at 
no charge via BBS 


= SNMP Management available via Intel’s SNMP Service software 
= Three year warranty and free technical support 
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Ethernet* LAN Card Product Brief 


@ Complete plug and play 
PCMCIA LAN solution. Comes 
with all drivers, installation, 
card and socket services and 
card management software 
necessary for reliable operation 
in a PCMCIA slot. 


@ Drivers for all major network 
operating systems. 


@ Industry-recognized Intel 
SoftSet installation software. 
Easy to operate and manage. 


@ Based on highly integrated Intel 
82595 Ethernet Controller 


@ Complies with PCMCIA 2.0/ 
JEIDA 4.1 68-pin standard. 


@ 5 mm-thick PCMCIA Type II 
card. 


@ Detachable line adapter module 
(LAM) for multiple media 
attachment. 


@ Ethernet IEEE 802.3 
compatibility (1OBASE-T/TPE, 
10BASE- 2/BNC). 


@ Activity and link integrity LEDs. 


The Intel PCMCIA Ethernet LAN Card brings high performance and ease of use to 
PCMCIA networking. It lets you put networking capabilities into laptop computers 
without a lot of hassle, headache or expense. 


It's a plug and play solution, providing PCMCIA network- readiness right out of 
the box. All the software you need comes with the card: drivers for the most popular 
network operating systems (Novell NetWare* 2.2, 3.11,4.0 and Lite 1.0; Microsoft® 
LAN Manager* 2.X; IBM* LAN Server* 2.X; Banyan Vines* 4.x; and Microsoft 
Windows for Workgroup* 3.1), PCMCIA- compliant card and socket services from 
SystemSoft*, and Intel’s own card manager and Softset auto-configuration, auto- 
installation software that gets users on the network fast. 


The Intel PCMCIA Ethernet LAN Card is based on the highly integrated Intel 
82595 ISA/PCMCIA Ethernet Controller, giving you 16-bit desktop performance in 
a PCMCIA form factor. As we develop additional software functionality for our 
82595 line, you'll be able to leverage it across your entire 82595-based product 
line, from chips to NICs to PCMCIA form factor products. You decrease your time 
to market by taking advantage of Intel’ s product development efforts, while 
increasing the value of your products. 


The card is standard PCMCIA 2.0 68-pin form factor and only 5 mm thick. It's 
passed Intel's extensive quality and reliability testing to ensure that it stands up to 
the rigors of mobile users on the go. These include PCMCIA mechanical 
qualification testing such as torque, bend, shock, vibration and environmental 
testing across extreme temperatures and voltages. Our CMOS technology and 
highly integrated 82595 are very power efficient, letting mobile users stay 
connected to the network for a long time. Maximum power draw is 85 mA; in idle 
mode, power consumption drops to 20 mA. 


Finally, we've made it easy to customize our card and its accessories to your own 
OEM marketing needs. Manuals, software diskettes and the cards themselves can 
all be tailored to reflect your company's look. 


jee aes a gre 


Product Description 


The Intel PCMCIA Ethernet LAN Card is the fastest, easiest way to deliver network- 
ready laptops to your customers. It snaps in and installs in minutes, not hours, thanks 
to a disk-full of software to make your job easier. Our industry-standard SoftSet 
installation utility automatically configures the card and sets up the software with a 
single command. Built-in card and socket services software provides card recogni- 
tion and compatibility. Built-in card management software performs IRQ manage- 
ment and allows the card to be installed even when the system is running, so you 
don’t have to reboot. There’s even built-in driver support for popular network 
operating systems from Novell, Microsoft, IBM and Banyan. There are no jumpers 
or switches to set, no IRQ addresses to labor over. The card’s installed and working 
in five minutes. Once installed, it’s easy to operate too, improving customer 
satisfaction and decreasing the number of support calls you receive. 


The card is fully PCMCIA 2.0/JEIDA 4.1 compliant with a standard 68-pin form — 
factor. It’s also fully compliant with Ethernet IEEE 802.3 standard for |OBASE-T 
and 1OBASE-2 wiring. 


There’s a detachable line adapter module (LAM) for attachment to multiple media 
and LEDs to indicate active and link integrity. 


— Installation, card manager, and card 
and socket services software 


\ 


— Broad client driver support 


— Complies with PCMCIA 2.0/JEIDA 4.1 — No jumpers 
standards Easy to transport 


Small form factor 


— Intel-based 82595 — Great performance; 8 & 16-bit data path 
Glueless interface to PCMCIA Bus 


— Activity and link integrity LEDs 


— Supports both twisted pair Ethernet (IOBASE-T) — Flexibility to connect to multiple network media 


and ThinCoax (BNC 10BASE-2) 


— A complete solution; no need for any other pieces 
Easy to install, easy to configure, easy to use 


— Meets broad target market. Usable on industry- 


standard networks like Novell, 
LAN Manager and Banyan 


— Indicates card status, improves diagnostics 
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Product Codes 


MBLASIIO. . TRE all geographies 
MBLA8120US <a t. BNC US 

MBLA8120EU : a BNC Europe 
Additional Literature : 

. ~ Local Area Networking Family Product Brief | 297085-002 
EtherExpress Family Brochure j ran D413.01 
TokenExpress Family Brochure  -D414.02 : 

Intel 82595 Data Sheet 290458-003 
Intel 82595 User's Manual + ) a0. 


* Other brands and names are the property of their respective owners. 


Order Number: 297120-003 ose . | - 
©Intel Corporation, 1993 | Pa. 
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intel. 


ALABAMA 


Intel Corp. 

600 Boulevard South 
Suite 104-1 
Huntsville 35802 

Tel: (800) 628-8686 
FAX: (205) 883-3511 


ARIZONA 


tintel Corp. 

410 North 44th Street 
Suite 500 

Phoenix 85008 

Tel: (800) 628-8686 
FAX: (602) 244-0446 


CALIFORNIA 


Intel Corp. 

3550 Watt Avenue 
Suite 140 
Sacramento 95821 
Tel: (800) 628-8686 
FAX: (916) 488-1473 


tintel Corp. 

9655 Granite Ridge Dr. 
3rd Floor, Suite 4A 
San Diego 92123 

Tel: (800) 628-8686 
FAX: (619) 467-2460 


Intel Corp. 

1781 Fox Drive 

San Jose 95131 

Tel: (800) 628-8686 
FAX: (408) 441-9540 


*tintel Corp. 

1551 N. Tustin Avenue 
Suite 800 

Sarita Ana 92701 

Tel: (800) 628-8686 
TWX: 910-595-1114 
FAX: (714) 541-9157 


tintel Corp. 

15260 Ventura Boulevard 
Suite 360 

Sherman Oaks 91403 
Tel: (800) 628-8686 

FAX: (818) 995-6624 


COLORADO 


*tintel Corp. 

600 S. Cherry St. 
Suite 700 

Denver 80222 

Tel: (800) 628-8686 
TWX: 910-931-2289 
FAX: (303) 322-8670 


CONNECTICUT 


tintel Corp. 

103 Mill Plain Road 
Danbury 06811 

Tel: (800) 628-8686 
FAX: (203) 794-0339 


FLORIDA 


tintel Corp. 

800 Fairway Drive 
Suite 160 

Deerfield Beach 33441 
Tel: (800) 628-8686 
FAX: (305) 421-2444 


Intel Corp. 

2250 Lucien Way 
Suite 100, Room 8 
Maitland 32751 

Tel: (800) 628-8686 
FAX: (407) 660-1283 


tSales and Service Office 
*Field Application Location 
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NORTH AMERICAN SALES OFFICES 


GEORGIA 


tintel Corp. 

20 Technology Parkway 
Suite 150 

Norcross 30092 

Tel: (800) 628-8686 
FAX: (404) 605-9762 


IDAHO 


Intel Corp. 

9456 Fairview Ave., Suite C 
Boise 83704 

Tel: (800) 628-8686 

FAX: (208) 377-1052 


ILLINOIS 


*tintel Corp. 

Woodfield Corp. Center Ill 
300 N. Martingale Road 
Suite 400 

ne 60173 

Tel: (800) 628-8686 

FAX: (708) 706-9762 


INDIANA 


tintel Corp. 

8910 Purdue Road 
Suite 350 
Indianapolis 46268 
Tel: (800) 628-8686 
FAX: (317) 875-8938 


MARYLAND 


*tintel Corp. 

10010 Junction Dr. 

Suite 200 

Annapolis Junction 20701 
Tel: (800) 628-8686 

FAX: (410) 206-3678 


MASSACHUSETTS 


*tintel Corp. 

Westford Corp. Center 
5 Carlisle Road 

2nd Floor 

Westford 01886 

Tel: (800) 628-8686 
TWX: 710-343-6333 
FAX: (508) 692-7867 


MICHIGAN 


tintel Corp. 

7071 Orchard Lake Road 
Suite 100 

West Bloomfield 48322 
Tel: (800) 628-8686 

FAX: (313) 851-8770 


MINNESOTA 


tintel Corp. 

3500 W. 80th St. 
Suite 360 
Bloomington 55431 
Tel: (800) 628-8686 
TWX: 910-576-2867 
FAX: (612) 831-6497 


NEW JERSEY 


Intel Corp. 

2001 Route 46, Suite 310 
Parsippany 07054-1315 
Tel: (800) 628-8686 

FAX: (201) 402-4893 


*tintel Corp. 

Lincroft Office Center 
125 Half Mile Road 
Red Bank 07701 

Tel: (800) 628-8686 © 
FAX: (908) 747-0983 


NEW YORK 


*Intel Corp. 

850 Crosskeys Office Park 
Fairport 14450 

Tel: (800) 628-8686 

TWX: 510-253-7391 

FAX: (716) 223-2561 


tintel Corp. 

300 Westage Business Center 
Suite 230 

Fishkill 12524 

Tel: (800) 628-8686 

FAX: (914) 897-3125 


*tintel Corp. 

2950 Express Dr., South 
Suite 130 

Islandia 11722 

Tel: (800) 628-8686 
TWX: 510-227-6236 
FAX: (516) 348-7939 


OHIO 


*intel Corp. 

56 Milford Dr., Suite 205 
Hudson 44236 

Tel: (800) 628-8686 
FAX: (216) 528-1026 


*tintel Corp. 

3401 Park Center Drive 
Suite 220 

Dayton 45414 

Tel: (800) 628-8686 
TWX: 810-450-2528 
FAX: (513) 890-8658 


OKLAHOMA 


Intel core 

6801 N. Broadway 
Suite 115 

Oklahoma City 73162 
Tel: (800) 628-8686 
FAX: (405) 840-9819 


OREGON 


tintel coe 

15254 N.W. Greenbrier Pkwy. 
Building B 

Beaverton 97006 

Tel: (800) 628-8686 

TWX: 910-467-8741 

FAX: (503) 645-8181 


PENNSYLVANIA 


*tintel Corp. 

925 Harvest Drive 
Suite 200 

Blue Bell 19422 

Tel: (800) 628-8686 
FAX: (215) 641-0785 


SOUTH CAROLINA 


Intel Corp. 

7403 Parkiane Rd., Suite 3 
Columbia 29223 

Tel: (800) 628-8686 

FAX: (803) 788-7999 


Intel Corp. 

100 Executive Center Drive 
Suite 109, B183 

Greenville 29615 

Tel: (800) 628-8686 

FAX: (803) 297-3401 


TEXAS 


tintel Corp. 

8911 N. Capital of Texas Hwy. 
Suite 4230 

Austin 78759 

Tel: (800) 628-8686 

FAX: (512) 338-9335 


*tintel Corp. 

5000 Quorum Drive 
Suite 750 

Dallas 75240 

Tel: (800) 628-8686 


*tintel Corp. 

20515 SH 249 

Suite 401 

Houston 77070 

Tel: (800) 628-8686 
TWX: 910-881-2490 
FAX: (713) 988-3660 


UTAH 


tintel Corp. 

428 East 6400 South 
Suite 135 

Murray 84107 

Tel: (800) 628-8686 
FAX: (801) 268-1457 


WASHINGTON 


tintel Corp. 

2800 156th Avenue S.E. 
Suite 105 

Bellevue 98007 

Tel: (800) 628-8686 
FAX: (206) 746-4495 


WISCONSIN 


Intel Corp. 

400 N. Executive Dr. 
Suite 401 

Brookfield 53005 
Tel: (800) 628-8686 
FAX: (414) 789-2746 


CANADA 


BRITISH COLUMBIA 


Intel Semiconductor of 
Canada, Ltd. 

999 Canada Place 
Suite 404, #11 
Vancouver V6C 3E2 
Tel: (800) 628-8686 
FAX: (604) 844-2813 


ONTARIO 


tintel Semiconductor of 
Canada, Ltd. 

2650 Queensview Drive 
Suite 250 é 
Ottawa K2B 8H6 

Tel: (800) 628-8686 
FAX: (613) 820-5936 


tintel Semiconductor of 
Canada, Ltd. 

190 Attwell Drive 

Suite 500 

Rexdale MSW 6H8 

Tel: (800) 628-8686 
FAX: (416) 675-2438 


QUEBEC 


tintel Semiconductor of 
Canada, Ltd. 

1 Rue Holiday 

Suite 320 

Tour East 

Pt. Claire H9R 5N3 

Tel: (800) 628-8686 
FAX: 514-694-0064 
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intel. 
| NORTH AMERICAN DISTRIBUTORS 
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Arrow/Schweber Electronics Calabasas 91302 irvine 92713 Danbury 06810 Duluth 30136 


1015 Henderson Road 
Huntsville 35806 

Tel: (205) 837-6955 
FAX: (205) 721-1581 


Hamilton Hallmark 

4890 University Square, #1 
Huntsville 35816 

Tel: (205) 837-8700 

FAX: (205) 830-2565 


MTI Systems 

4950 Corporate Dr., #120 
Huntsville 35805 

Tel: (205) 830-9526 

FAX: (205) 830-9557 


Pioneer Technologies Group 
4835 University Square, #5 
Huntsville 35805 

Tel: (205) 837-9300 

FAX: (205) 837-9358 


Wyle Laboratories 

7800 Governers Drive 
Tower Building, 2nd Floor 
Huntsville 35806 

Tel: (205) 830-1119 

FAX: (205) 830-1520 


ARIZONA 


Anthem Electronics 

1555 W. 10th Place, #101 
Tempe 85281 

Tel: (602) 966-6600 

FAX: (602) 966-4826 


Arrow/Schweber Electronics 
2415 W. Erie Drive 

Tempe 85282 

Tel: (602) 431-0030 

FAX: (602) 252-9109 


Avnet Computer 

1626 S. Edwards Drive 
Tempe 85281 

Tel: (602) 902-4600 
FAX: (602) 902-4640 


Hamilton Hallmark 
4637 S. 36th Place 
Phoenix 85040 

Tel: (602) 437-1200 
FAX: (602) 437-2348 


Wyle Laboratories 
4141 E. Raymond 
Phoenix 85040 

Tel: (602) 437-2088 
FAX: (602) 437-2124 


CALIFORNIA 


Anthem Electronics 
9131 Oakdale Ave. 
Chatsworth 91311 
Tel: (818) 775-1333 
FAX: (818) 775-1302 


Anthem Electronics 
1 Oldfield Drive 
Irvine 92718-2809 
Tel: (714) 768-4444 
FAX: (714) 768-6456 


Anthem Electronics 
580 Menlo Drive, #8 
Rocklin 95677 

Tel: (916) 624-9744 
FAX: (916) 624-9750 


Anthem Electronics 
9369 Carroll Park Drive 
San Diego 92121 

Tel: (619) 453-9005 
FAX: (619) 546-7893 


Anthem Electronics 
1160 Ridder Park Drive 
San Jose 95131 

Tel: (408) 452-2219 
FAX: (408) 441-4504 


Arrow Commercial Systems Group 
1502 Crocker Avenue 

Hayward 94544 

Tel: (510) 489-5371 

FAX: (510) 489-9393 


Arrow Commercial Systems Group 
14242 Chambers Road 

Tustin 92680 

Tel: (714) 544-0200 

FAX: (714) 731-8438 


Tel: (818) 880-9686 
FAX: (818) 772-8930 


Arrow/Schweber Electronics 
48834 Kato Road, Suite 103 
Fremont 94538 

Tel: (510) 490-9477 


Arrow/Schweber Electronics 
6 Cromwell #100 

Irvine 92718 

Tel: (714) 838-5422 

FAX: (714) 454-4206 


Arrow/Schweber Electronics 
9511 Ridgehaven Court 
San Diego 92123 

Tel: (619) 565-4800 

FAX: (619) 279-8062 


Arrow/Schweber Electronics 
1180 Murphy Avenue 

San Jose 95131 

Tel: (408) 441-9700 

FAX: (408) 453-4810 


Avnet Computer 
3170 Pullman Street 
Costa Mesa 92626 
Tel: (714) 641-4150 
FAX: (714) 641-4170 


Avnet Coraputer 

1361B West 190th Street 
Gardena 90248 

Tel: (800) 426-7999 

FAX: (310) 327-5389 


Avnet Computer 

755 Sunrise Boulevard, #150 
Roseville 95661 

Tel: (916) 781-2521 

FAX: (916) 781-3819 


Avnet Computer 

1175 Bordeaux Drive, #A 
Sunnyvale 94089 

Tel: (408) 743-3454 

FAX: (408) 743-3348 


Avnet Computer 
21150 Califa Street 
Woodland Hills 91376 
Tel: (818) 594-8301 
FAX: (818) 594-8333 


Hamilton Hallmark 
3170 Pullman Street 
Costa Mesa 92626 
Tel: (714) 641-4100 
FAX: (714) 641-4122 


Hamilton Halimark 

1175 Bordeaux Drive, #A 
~ Sunnyvale 94089 

Tel: (408) 435-3500 

FAX: (408) 745-6679 


Hamilton Hallmark 
4545 Viewridge Avenue 
San Diego 92123 

Tel: (619) 571-7540 
FAX: (619) 277-6136 


Hamilton Hallmark 
21150 Califa St. 
Woodland Hills 91367 
Tel: (818) 594-0404 
FAX: (818) 594-8234 


Hamilton Hallmark 
580 Menlo Drive, #2 
Rocklin 95762 

Tel: (916) 624-9781 
FAX: (916) 961-0922 


Pioneer Standard 

5850 Canoga Bivd., #400 
Woodland Hills 91367 
Tel: (818) 883-4640 


Pioneer Standard 

217 Technology Dr., #110 
Irvine 92718 

Tel: (714) 753-5090 


Pioneer Technologies Group 
134 Rio Robles 

San Jose 95134 

Tel: (408) 954-9100 

FAX: (408) 954-9113 


Tel: (714) 753-9953 
FAX: (714) 753-9877 


Wyle Laboratories 

15360 Barranca Pkwy., #200 
irvine 92713 

Tel: (714) 753-9953 

FAX: (714) 753-9877 


Wyle Laboratories 

2951 Sunrise Bivd., #175 
Rancho Cordova 95742 
Tel: (916) 638-5282 

FAX: (916) 638-1491 


Wyle Laboratories 
9525 Chesapeake Drive 
San Di 92123 

Tel: (619) 565-9171 
FAX: (619) 365-0512 


Wyle Laboratories 
3000 Bowers Avenue 
Santa Clara 95051 
Tel: (408) 727-2500 
FAX: (408) 727-5896 


e Laboratories 
17872 Cowan Avenue 
Irvine 92714 
Tel: (714) 863-9953 
FAX: (714) 263-0473 


Wyle Laboratories 

26010 Mureau Road, #150 
Calabasas 91302 

Tel: (818) 880-9000 

FAX: (818) 880-5510 


Zeus Arrow Electronics 
6276 San Ignacio Ave., #E 
San Jose 95119 

Tel: (408) 629-4789 

FAX: (408) 629-4792 


Zeus Arrow Electronics 
22700 Savi Ranch Pkwy. 
Yorba Linda 92687-4613 
Tel: (714) 921-9000 
FAX: (714) 921-2715 


COLORADO 


Anthem Electronics 

373 Inverness Drive South 
Englewood 80112 

Tel: (303) 790-4500 

FAX: (303) 790-4532 


Arrow/Schweber Electronics 
61 Inverness Dr. East, #105 
Englewood 80112 

Tel: (303) 799-0258 

FAX: (303) 373-5760 


Hamilton Hallmark 

12503 E. Euclid Drive, #20 
Englewood 80111 

Tel: (303) 790-1662 

FAX: (303) 790-4991 


Hamilton Hallmark 

710 Wooten Road, #102 
Colorado Springs 80915 
Tel: (719) 637-0055 
FAX: (719) 637-0088 


Wyle Laboratories 
451 E. 124th Avenue 
Thornton 80241 

Tel: (303) 457-9953 
FAX: (303) 457-4831 


CONNECTICUT 


Anthem Electronics 

61 Mattatuck Heights Road 
Waterburg 06705 

Tel: (203) 575-1575 

FAX: (203) 596-3232 


Arrow/Schweber Electronics 
12 Beaumont Road 
Wallingford 06492 

Tel: (203) 265-7741 


‘FAX: (203) 265-7988 


Tel: (203) 797-2880 
FAX: (203) 791-9050 


Hamilton Hallmark 

125 Commerce Court, Unit 6 
Cheshire 06410 

Tel: (203) 271-2844 

FAX: (203) 272-1704 


Pioneer Standard 

2 Trap Falls Road 
Shelton 06484 

Tel: (203) 929-5600 


FLORIDA 


Anthem Electronics 

598 South Northlake Bivd., #1024 
Altamonte Springs 32701 

Tel: (813) 797- 

FAX: (813) 796-4880 


Arrow/Schweber Electronics 
400 Fairway Drive, #102 
Deerfield Beach 33441 

Tel: (305) 429-8200 

FAX: (305) 428-3991 


Arrow/Schweber Electronics 
37 Skyline Drive, #3101 
Lake Mary 32746 

Tel: (407) 333-9300 

FAX: (407) 333-9320 


Avnet Computer 

3343 W. Commercial Boulevard 
Bidg. C/D, Suite 107 

Ft. Lauderdale 33309 

Tel: (305) 730-9110 

FAX: (305) 730-0368 


Avnet Computer 

3247 Tech Drive North 
St. Petersburg 33716 
Tel: (813) 573-5524 
FAX: (813) 572-4324 


Hamilton Hallmark 

3350 N.W. 53rd St., #105-107 
Ft. Lauderdale 33309 

Tel: (305) 484-5482 

FAX: (305) 484-2995 


Hamilton Halimark 
10491 72nd St. North 
Largo 34647 

Tel: (813) 541-7440 
FAX: (813) 544-4394 


Hamilton Hallmark 

7079 University Boulevard 
Winter Park 32792 

Tel: (407) 657-3300 

FAX: (407) 678-4414 


Pioneer Technologies Group 
337 Northlake Bivd., #1000 
Alta Monte Springs 32701 
Tel: (407) 834-9090 

FAX: (407) 834-0865 


Pioneer Technologies Group 
674 S. Military Trail 

Deerfield Beach 33442 

Tel: (305) 428-8877 

FAX: (305) 481-2950 


Pioneer Technologies Group 
8031-2 Phillips A aes 
Jacksonville 322 

Tel: (904) 730-0065 


Wyle Laboratories 
1000 112 Circle North 
St. Petersburg 33716 
Tel: (813) 3400 
FAX: (813) 579-1518 


GEORGIA 


Arrow Commercial Systems Group 
3400 C. Corporate Way 

Duluth 30136 

Tel: (404) 623-8825 

FAX: (404) 623-8802 


Tel: (404) 497-1300 
FAX: (404) 476-1493 


Avnet Computer 

3425 Corporate Way, #G 
Duluth 30136 

Tel: (404) 623-5452 

FAX: (404) 476-0125 


Hamilton Hallmark 

3425 Corporate Way, #G & #A 
Duluth 30136 

Tel: (404) 623-5475 

FAX: (404) 623-5490 


Pioneer Technologies Group 
4250 C. Rivergreen Parkway 
Duluth 30136 

Tel: (404) 623-1003 

FAX: (404) 623-0665 


Wyle Laboratories 

6025 The Corners Pkwy., #111 
Norcross 30092 

Tel: (404) 441-9045 

FAX: (404) 441-9086 


ILLINOIS 


Anthem Electronics 

1300 Remington Road, Suite A 
Schaumberg 60173 

Tel: (708) 200 

FAX: (708) 885-0480 


Arrow/Schweber Electronics 
1140 W. Thorndale Rd. 
Itasca 60143 

Tel: (708) 250-0500 


Avnet Computer 

1124 Thorndale Avenue 
Bensenville 60106 

Tel: (708) 860-8572 
FAX: (708) 773-7976 


Hamilton Hallmark 
1130 Thorndale Avenue 
Bensenville 60106 

Tel: (708) 860-7780 
FAX: (708) 860-8530 


MTI Systems 

1140 W. Thorndale Avenue 
Itasca 60143 

Tel: (708) 250-8222 

FAX: (708) 250-8275 


Pioneer Standard 

2171 Executive Dr., #200 
Addison 60101 

Tel: (708) 495-9680 

FAX: (708) 495-9831 


Wyle Laboratories 

2055 Army Trail Road, #140 
Addison 60101 

Tel: (800) 853-9953 

FAX: (708) 620-1610 


INDIANA 


Arrow/Schweber Electronics 
7108 Lakeview Parkway West Dr. 
Indianapolis 46268 

Tel: (317) 299-2071 

FAX: (317) 299-2379 


Avnet Computer 
485 Gradle Drive 
Carmel 46032 

Tel: (317) 575-8029 
FAX: (317) 844-4964 


Hamilton Hallmark 
4275 W. 96th 
Indianapolis 46268 
Tel: (317) 872-8875 
FAX: (317) 876-7165 


Pioneer Standard 

9350 Priority Way West Dr. 
Indianapolis 46250 

Tel: (317) 573-0880 

FAX: (317) 573-0979 
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intel. 
NORTH AMERICAN DISTRIBUTORS (Contd.) 


KANSAS Hamilton Hallmark MISSOURI NEW YORK ee eens sep ‘ 
i i : 2200 ‘eway Ctr. ; 

Arrow/Schweber Electronics EN tg i noe Arrow/Schweber Electronics Anthem Electronics Morrisville 97460 

9801 Legler Road Tel: (508) 531-7430 2380 Schuetz Road 47 Mall Drive Tel: (919) 460-1530 


Lenexa 66219 
Tel: (913) 541-9542 
FAX: (913) 541-0328 


Avnet Computer 
15313 W. 95th Street 
Lenexa 61219 

Tel: (913) 541-7989 
FAX: (913) 541-7904 


Hamilton Hallmark 
10809 Lakeview Avenue 


FAX: (508) 532-9802 


Pioneer Standard 

44 Hartwell Avenue 
Lexington 02173 
Tel: (617) 861-9200 
FAX: (617) 863-1547 


Wyle Laboratories 
15 Third Avenue 
Burlington 01803 
Tel: (617) 272-7300 


St. Louis 63141 
Tel: (314) 567-6888 
FAX: (314) 567-1164 


Avnet Computer 

741 Goddard Avenue 
Chesterfield 63005 
Tel: (314) 537-2725 
FAX: (314) 537-4248 


Hamilton Hallmark 
3783 Rider Trail South 


Commack 11725 
Tel: (516) 864-6600 
FAX: (516) 493-2244 


Arrow/Schweber Electronics 
3375 Brighton Henrietta 
Townline Rd. 

Rochester 14623 

Tel: (716) 427-0300 

FAX: (716) 427-0735 


Arrow/Schweber Electronics 


FAX: (919) 460-1540 


OHIO 


Arrow Commercial Systems Group 
284 Cramer Creek Court 

Dublin 43017 

Tel: (614) 889-9347 

FAX: (614) 889-9680 


‘ Arrow/Schweber Electronics 
Lenexa 66215 FAX: (617) 272-6809 Earth City 63045 20 Oser Avenue 
Tel: (913) 888-4747 (617) Tel: (314) 291-5350 Hauppauge 11788 6573 Cochran Road, #E 
FAX: (314) 291-0362 Tel: (516) 231-1000 Solon 44139 


FAX: (913) 888-0523 


KENTUCKY 


Hamilton Hallmark 
1847 Mercer Road, #G 
ogee 40511 

Tel: (800) 235-6039 
FAX: (606) 288-4936 


MARYLAND 


Anthem Electronics 

7168A Columbia Gateway Drive 
Columbia 21046 

Tel: (410) 995-6640 

FAX: (410) 290-9862 


Arrow Commercial Systems Group 
200 Perry Parkway 

Gaithersburg 20877 

Tel: (301) 670-1600 

FAX: (301) 670-0188 


Arrow/Schweber Electronics 
9800J Patuxent Woods Dr. 
Columbia 21046 

Tel: (301) 596-7800 

FAX: (301) 995-6201 


Avnet Computer 

7172 Columbia Gateway Dr., #G 
Columbia 21045 

Tel: (301) 995-3571 

FAX: (301) 995-3515 


Hamilton Hallmark 

10240 Old Columbia Road 
Columbia 21046 

Tel: (410) 988-9800 

FAX: (410) 381-2036 


MICHIGAN 


Arrow/Schweber Electronics 
19880 Haggerty Road 
Livonia 48152 

Tel: (800) 231-7902 

FAX: (313) 462-2686 


Avnet Computer 

2876 28th Street, S.W., #5 
Grandville 49418 

Tel: (616) 531-9607 

FAX: (616) 531-0059 


Avnet Computer 

41650 Garden Brook Rd. #120 
Novi 48375 

Tel: (313) 347-1820 

FAX: (313) 347-4067 


Hamilton Hallmark 

44191 Plymouth Oaks Bivd., #1300 
Plymouth 48170 

Tel: (313) 416-5800 

FAX: (313) 416-5811 


Hamilton Hallmark 

41650 Garden Brook Rd., #100 
Novi 49418 

Tel: (313) 347-4271 

FAX: (313) 347-4021 


Pioneer Standard 
4505 Broadmoor S.E. 
Grand Rapids 49512 
Tel: (616) 698-1800 
FAX: (616) 698-1831 


Pioneer Standard 
13485 Stamford 
Livonia 48150 

Tel: (313) 525-1800 


NEW HAMPSHIRE 


Avnet Computer 

2 Executive Park Drive 
Bedford 03102 

Tel: (800) 442-8638 
FAX: (603) 624-2402 


NEW JERSEY 


Anthem Electronics 

26 Chapin Road, Unit K 
Pine Brook 07058 

Tel: (201) 227-7960 
FAX: (201) 227-9246 


Arrow/Schweber Electronics 
4 East Stow Rd., Unit 11 
Marlton 08053 

Tel: (609) 596-8000 

FAX: (609) 596-9632 


Arrow/Schweber Electronics 
43 Route 46 East 

Pine Brook 07058 

Tel: (201) 227-7880 

FAX: (201) 538-4962 


Avnet Computer 

1-B Keystone Ave., Bidg. 36 
Cherry Hill 08003 

Tel: (609) 424-8961 

FAX: (609) 751-2502 


Hamilton Hallmark 

1 Keystone Ave., Bidg. 36 
Cherry Hill 08003 

Tel: (609) 424-0110 

FAX: (609) 751-2552 


FAX: (516) 231-1072 


Avnet Computer 
933 Motor Parkway 
Hauppauge 11788 
Tel: (516) 434-7443 
FAX: (516) 434-7426 


Avnet Computer 
2060 Townline Rd. 
Rochester 14623 
Tel: (716) 272-9110 
FAX: (716) 272-9685 


Hamilton Hallmark 
933 Motor Parkway 
Hauppauge 11788 
Tel: (516) 434-7470 
FAX: (516) 434-7491 


Hamilton Hallmark 
1057 E. Henrietta Road 
Rochester 14623 

Tel: (716) 475-9130 
FAX: (716) 475-9119 


Hamilton Hallmark 

3075 Veterans Memorial Hwy. 
Ronkonkoma 11779 

Tel: (516) 737-0600 

FAX: (516) 737-0838 


MTI Systems 

1 Penn-Plaza 

250 W. 34th Street 
New York 10119 
Tel: (212) 643-1280 
FAX: (212) 643-1288 


Pioneer Standard 
68 Corporate Drive 
Binghamton 13904 


Tel: (216) 248-3990 
FAX: (216) 248-1106 


Arrow/Schweber Electronics 
8200 eae aden Village Dr. 
Centerville 4: 

Tel: (513) 435-5563 

FAX: (513) 435-2049 


Avnet Computer 

7764 Libri pit Village Dr. 
Dayton 4545) 

Tel: (513) 439-6756 

FAX: (513) 439-6719 


Avnet Computer 

30325 Bainbridge Rd., Bldg. A 
Solon 44139 

Tel: (216) 349-2505 

FAX: (216) 349-1894 


slg Jonata hime D 
va ashington Village Dr. 
Dayton 45459. 

Tel: (513) 439-6735 

FAX: (513) 439-6711 


Hamilton Hallmark 
5821 Harper Road 
Solon 44139 

Tel: (216) 498-1100 
FAX: (216) 248-4803 


Hamilton Hallmark 

777 Dearborn Park Lane, #L 
Worthington 43085 

Tel: (614) 888-3313 

FAX: (614) 888-0767 


; : i MT! Systems 
North Atlantic Industries FAX: (313) 427-3720 Hamilton Hallmark PAX. (oor) 7a 8e62 23404 Commerce Park Ra. 
Systems Division 10 Lanidex Plaza West : Beachwood 44122 
7125 River Wood Dr. MINNESOTA Parsippani 07054 Pioneer Standard Tel: (216) 464-6688 
Columbia 21046 Anihain Eldétrori Tel: (201) 515-5300 60 Crossway Park West FAX: (216) 464-3564 
Tel: (301) 312-5800 7648 Golden Trlanale Drive FAX: (201) 515-1601 Woodbury, Long Island 11797 
FAX: (301) 312-5850 Eden Prairi gesat Tel: (516) 921-8700 Pioneer Standard 
; esa od Mir Syaterrie FAX: (516) 921-2143 4433 Interpoint Boulevard 
Pioneer Technologies Group Tel: (612) 944-5454 43 Route 46 East Dayton 45424 
15810 Gaither Road FAX: (612) 944-3045 Pinebrook 07058 Pioneer Standard 


Gaithersburg 20877 
Tel: (301) 921-0660 


Arrow/Schweber Electronics 
10100 Viking Drive, #100 


Tel: (201) 882-8780 
FAX: (201) 539-6430 


840 Fairport Park 
Fairport 14450 


Tel: (513) 236-9900 
FAX: (513) 236-8133 


: : i Tel: (716) 381-7070 
ON ere Eden Prairie 55344 Pioneer Standard PAX: (716) 381-5955 Poned:avone 
Wyle Laboratories Tel: (612) 941-5280 14-A Madison Rd. 4800 E. 131st Street 
7180 Columbia Gateway Dr. FAX: (612) 942-7803 Fairfield 07006 Zeus Arrow Electronics Cleveland 44105 


Columbia 21046 
Tel: (410) 312-4844 
FAX: (410) 312-4953 


MASSACHUSETTS 


Anthem Electronics 
36 Jonspin Road 
Wilmington 01887 
Tel: (508) 657-5170 
FAX: (508) 657-6008 


Arrow/Schweber Electronics 
25 Upton Dr. : 
Wilmington 01887 

Tel: (508) 658-0900 

FAX: (508) 694-1754 


Avnet Computer 

10000 West 76th Street 
Eden Prairie 55344 

Tel: (612) 829-0025 
FAX: (612) 944-2781 


Hamilton Hallmark 

9401 James Ave South, #140 
Bloomington 55431 

Tel: (612) 881-2600 

FAX: (612) 881-9461 


Pioneer Standard 

7625 Golden Triange Dr., #G 
Eden Prairie 55344 

Tel: (612) 944-3355 

FAX: (612) 944-3794 


Tel: (201) 575-3510 
FAX: (201) 575-3454 


Wyle Laboratories 

20 Chapin Road, Bldg. 10-13 
Pinebrook 07058 

Tel: (201) 882-8358 

FAX: (201) 882-9109 


NEW MEXICO 


Alliance Electronics, Inc. 
10510 Research Ave. 
Albuquerque 87123 

Tel: (505) 292-3360 
FAX: (505) 275-6392 


Avnet Computer 


100 Midland Avenue 
Port Chester 10573 
Tel: (914) 937-7400 
FAX: (914) 937-2553 


NORTH CAROLINA 


Arrow/Schweber Electronics 
5240 Greensdairy Road 
Raleigh 27604 

Tel: (919) 876-3132 

FAX: (919) 878-9517 


Avnet Computer 

2725 Millbrook Rd., #123 
Raleigh 27604 

Tel: (919) 790-1735 

FAX: (919) 872-4972 


Tel: (216) 587-3600 
FAX: (216) 663-1004 


OKLAHOMA 


Arrow/Schweber Electronics 
12101 E. 51st Street, #106 
Tulsa 74146 

Tel: (918) 252-7537. 
FAX: (918) 254-0917 


Hamilton Hallmark 

5411 S. 125th E. Ave., #305 
Tulsa 74146 

Tel: (918) 254-6110 

FAX: (918) 254-6207 


Avnet Computer Wyle Laboratories 7801 Academy Rd. Hamilton Hallmark Pioneer Standard 
10 D Centennial Drive 1325 E. 79th Street, #1 Bldg. 1, Suite 204 5234 Greens Dairy Road 9717 E. 42nd St., #105 
Peabody 01960 Bloomington 55425 Albuquerque 87109 Raleigh 27604 Tulsa 74146 


Tel: (508) 532-9886 
FAX: (508) 532-9660 


Tel: (612) 853-2280 
FAX: (612) 853-2298 


Tel: (505) 828-9725 
FAX: (505) 828-0360 


Tel: (919) 878-0819 
FAX: (919) 878-8729 


Tel: (918) 665-7840 
FAX: (918) 665-1891 


CG/SALE/111293 — 


\~ 


OREGON 


Aimac Arrow Electronics 
1885 N.W. 169th Place 
Beaverton 97006 

Tel: (503) 629-8090 
FAX: (503) 645-0611 


Anthem Electronics 

9090 S.W. Gemini Drive 
. Beaverton 97005 

Tel: (503) 643-1114 

FAX: (503) 626-7928 


Avnet Computer 


9750 Southwest Nimbus Ave. 


Beaverton 97005 
Tel: (603) 627-0900 
FAX: (502) 526-6242 


Hamilton Hallmark 

9750 S.W. Nimbus Ave. 

Beaverton 97005 

ES (503) 526-6200 
AX: (503) 641-5939 


ee Laboratories 
9640 Sunshine Court 
Bidg. G, Suite 200 
Beaverton 97005 
Tel: (503) 643-7900 
FAX: (503) 646-5466 


PENNSYLVANIA 


~ Anthem Electronics 
355 Business Center Dr. 
Horsham 19044 

Tel: (215) 443-5150 
FAX: (215) 675-9875 


Avnet Computer 

213 Executive Drive, #320 
Mars 16046 

Tel: (412) 772-1888 

FAX: (412) 772-1890 


Pioneer Liege ad Group 


Tel: (412) 782-2300 
FAX: (412) 963-8255 


Pioneer Technologies Group 
500 Enterprise Road 

Keith Valley Business Center 
Horsham 1 

Tel: (713) 530-4700 


Wyle Laboratories 

1 Eves Drive, #111 
Marlton 08053-3185 
Tel: (609) 985-7953 
FAX: (609) 985-8757 


TEXAS 


Anthem Electronics 

651 N. Plano Road, #401 
Richardson 75081 

Tel: (214) 238-7100 

FAX: (214) 238-0237 


Arrow/Schweber Electronics 
11500 Metric Bivd., #160 
Austin 78758 

Tel: (512) 835-4180 

FAX: (512) 832-5921 


? PETS Pris 
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NORTH AMERICAN DISTRIBUTORS (Contd.) 


Arrow/Schweber Electronics 
3220 Commander Dr 
Carrollton 75006 

Tel: (214) 380-6464 

FAX: (214) 248-7208 


Arrow/Schweber Electronics 
10899 Kinghurst Dr., #100 
Houston 77099 

Tel: (713) 530-4700 


Avnet Computer 

4004 Beltline, Suite 200 
Dallas 75244 

Tel: (214) 308-8181 


FAX: (214) 308-8129 ; 


Avnet Computer 

1235 North Loop West, #525 
Houston 77008 

Tel: (713) 867-8572 

FAX: (713) 861-6851 


Hamilton Hallmark 
12211 Technology Blvd. 
Austin 78727 

Tel: (512) 258-8848 
FAX: (512) 258-3777 


Hamilton Hallmark 
11420 Page Mill Road 
Dallas 75243 

Tel: (214) 553-4300 
FAX: (214) 553-4395 


Hamilton Hallmark 
8000 Wesiglen 
Houston 77063 

Tel: (713) 781-6100 
FAX: (713) 953-8420 


Pioneer Standard 
1826-D Kramer Lane 
Austin 78758 

Tel: (512) 835-4000 
FAX: (512) 835-9829 


Pioneer Standard 
13765 Beta Road 
Dallas 75244 

Tel: (214) 263-3168 
FAX: (214) 490-6419 


Pioneer Standard 

10530 Rockley Road, #100 
Houston 77099 

Tel: (713) 495-4700 

FAX: (713) 495-5642 


Wyle Laboratories 

1810 Greenville Avenue 
Richardson 75081 

Tel: (214) 235-9953 
FAX: (214) 644-5064 


Wyle Laboratories 

4030 West Braker Lane, #330 
Austin 78758 

Tel: (512) 345-8853 

FAX: (512) 345-9330 


Wyle Laboratories 

11001 South Wilcrest, #100 
Houston 77099 

Tel: (713) 879-9953 

FAX: (713) 879-6540 


UTAH 


Anthem Electronics 
1279 West 2200 South 
Salt Lake City 84119 
Tel: (801) 973-8555 
FAX: (801) 973-8909 


Arrow/Schweber Electronics 
1946 W. Parkway Blvd. 

Salt Lake City 84119 

Tel: (801) 973-6913 

FAX: (801) 972-0200 


Avnet Computer 

1100 E. 6600 South, #150 
Salt Lake City 84121 

Tel: (801) 266-1115 

FAX: (801) 266-0362 


Hamilton Hallmark 

1100 East 6600 South, #120 
Salt Lake City 84121 

Tel: (801) 266-2022 

FAX: (801) 263-0104 


Wyle Laboratories 

1325 West 2200 South, #E 
West Valley 84119 

Tel: (801) 974-9953 

FAX: (801) 972-2524 


WASHINGTON 


Almac Arrow Electronics 
14360 S.E. Eastgate Way 
Bellevue 98007 

Tel: (206) 643-9992 

FAX: (206) 643-9709 


Anthem Electronics 

19017 - 120th Ave., N.E. #102 
Bothell 98011 

Tel: (206) 483-1700 

FAX: (206) 486-0571 


Avnet Computer 
17761 N.E. 78th Place 
Redmond 98052 

Tel: (206) 867-0160 
FAX: (206) 867-0161 


Hamilton Hallmark 
8630 154th Avenue 
Redmond 98052 
Tel: (206) 881-6697 
FAX: (206) 867-0159 


Wyle Laboratories 
15385 N.E. 90th Street 
Redmond 98052 

Tel: (206) 881-1150 
FAX: (206) 881-1567 


WISCONSIN 


Arrow/Schweber Electronics 
200 N. Patrick, #100 
Brookfield 53045 ; 

Tel: (414) 792-0150 

FAX: (414) 792-0156 


Avnet Computer 

20875 Crossroads Circle, #400 
Waukesha 53186 

Tel: (414) 784-8205 

FAX: (414) 784-6006 


Hamilton Hallmark 
2440 S. 179th Street 
New Berlin 53146 
Tel: (414) 797-7844 
FAX: (414) 797-9259 


Pioneer Standard 

120 Bishop Way #163 
Brookfield 53005 

Tel: (414) 784-3480 
FAX: (414) 780-3613 


Wyle Laboratories 

W226 N555 Eastmound Drive 
Waukesha 53186 

Tel: (414) 521-9333 

FAX: (414) 521-9498 


ALASKA 


Avnet Computer 

1400 West Benson Bivd., #400 
Anchorage 99503 

Tel: (907) 274-9899 

FAX: (907) 277-2639 


CANADA 


ALBERTA 


Avnet Computer 

2816 21st Street Northeast 
Calgary T2E 6Z2 

Tel: (403) 291-3284 

FAX: (403) 250-1591 


Zentronics 

6815 8th Street N.E., #100 
Calgary T2E 7H 

Tel: a4 3) 295-8838 

FAX: (403) 295-8714 


BRITISH COLUMBIA 


Almac Arrow Electronics 
8544 Baxter Place 
Burnaby V5A 4T8 

Tel: (604) 421-2333 
FAX: (604) 421-5030 


Hamilton Hallmark 
8610 Commerce Court 
Burnaby V5A 4N6 

Tel: (604) 420-4101 
FAX: (604) 420-5376 


Zentronics 

11400 Bridgeport Rd., #108 
Richmond V6X 1T2 

Tel: (604) 273-5575 

FAX: (604) 273-2413 


ONTARIO 


Arrow/Schweber Electronics 
1093 Meyerside, Unit 2 
Mississauga L5T 1M4 

Tel: (416) 670-7769 

FAX: (416) 670-7781 


Arrow/Schweber Electronics 
36 Antares Dr., Unit 100 
Nepean K2E 7W5 

Tel: (613) 226-6903 

FAX: (613) 723-2018 


Avnet Computer 

Canada System Engineering Group 
151 Superior Blvd. 

Mississuaga L5T 2L1 

Tel: (416) 3835 

FAX: (416) 677-5091 


Avnet Computer 

190 Colonade Road 
Nepean K2E 7J5 
Tel: (613) 727-2000 
FAX: (613) 226-1184 


Hamilton Hallmark 

151 Superior Bivd., Unit 1-6 
Mississauga L5T 2L1 

Tel: (416) 564-6060 

FAX: (416) 564-6033 


Hamilton Hallmark 

190 Colonade Road 
Nepean K2E 7J5 

Tel: (613) 226-1700 
FAX: (613) 226-1184 | 


Zentronics 

5600 Keaton Crescent, #1 
Mississauga L5R 3S5 

Tel: (416) 507-2600 

FAX: (416) 507-2831 


Zentronics 

155 Colonnade Rd., South 
#17 

Nepean K2E 7K1 

Tel: (613) 226-8840 

FAX: (613) 226-6352 


QUEBEC 


Arrow/Schweber Electronics 
1100 St. Regis Bivd. 

Dorval H9P 2T5 

Tel: (514) 421-7411 

FAX: (514) 421-7430 


Arrow/Schweber Electronics 
500 Boul. St.-Jean-Baptiste Ave. 
Quebec H2E 5R9 

Tel: (418) 871-7500 

FAX: (418) 871-6816 


Avnet Computer 
2795 Reu Halpern 
St. Laurent H4S 1P8 
Tel: (514) 335-2483 
FAX: (514) 335-2481 


Hamilton Hallmark 
are Transcanada Highway 


# 

St. Laurent H4T 2V6 
Tel: (514) 335-1000 
FAX: (514) 335-2481 


Zentronics 

520 McCaffrey 

St. Laurent H4T 1N3 
Tel: (514) 737-9700 

FAX: (514) 737-5212 
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intel. 


Intel Finland OY 
Ruosilantie 2 

00390 Helsinki 

Tel: (358) 0 544 644 
FAX: (358) 0 544 030 


FRANCE 


Intel Corporation S.A.R.L. 

1, Rue Edison-BP 303 

78054 St. Quentin-en-Yvelines 
Cedex 

Tel: (33) (1) 30 57 70 00 

FAX: (33) (1) 30 64 60 32 


EUROPEAN SALES OFFICES 


GERMANY 


Intel GmbH 

Dornacher Strasse 1 

85622 Feldkirchen/Muenchen 
Tel: (49) 089/90992-0 

FAX: (49) 089/9043948 


ISRAEL 
Intel Semiconductor Ltd. 


Atidim Industrial Park-Neve Sharet 


P.O. Box 43202 
Tel-Aviv 61430 

Tel: (972) 03 498080 
FAX: (972) 03 491870 


ITALY 


Intel Corporation Italia S.p.A. 
Milanofiori Palazzo E 

20094 Assago 

Milano 

Tel: (39) (2) 575441 

FAX: (39) (2) 3498464 


NETHERLANDS 


Intel Semiconductor B.V. 
Postbus 84130 

3009 CC Rotterdam 

Tel: (81) 10 407 11 11 
FAX: (31) 10 455 4688 


RUSSIA 


Intel Technologies, Inc. 
Krementshugskaya 6/7 
121357 Moscow 

Tel: 007-095-4439785 

FAX: 007-095-4459420 
TLX: 612092 smail su. 


SPAIN 


Intel Iberia S.A. 
Zubaran, 28 

28010 Madrid 

Tel: (34) (1) 308 2552 
FAX: (34) (1) 410 7570 


SWEDEN 


Intel Sweden A.B. 
Dalvagen 24 

171 36 Solna 

Tel: (46) 8 705 5600 
FAX: (46) 8 278085 


UNITED KINGDOM 


Intel Corporation (U.K.) Ltd. 


Pipers Way 


Swindon, Wiltshire SN3 1RJ 


Tel: (44) (0793) 696000 
FAX: (44) (0793) 641440 


EUROPEAN DISTRIBUTORS/REPRESENTATIVES 


AUSTRIA 


t*Elbatex GmbH 
Eitnergasse 6 
A-1231 Wien 

Tel: (43) 1816020 
FAX: (43) 181652141 


tSpoerle Electronic 
Heiligenst. Str. 62 
A-1190 Wien 

Tel: (43) 1 318 72 700 
FAX: (43) 1 369 22 73 


BELGIUM 


t*Inelco Distribution 

Avenue des Croix de Guerre 94 
1120 Bruxelles 

Tel: (32) 2 244 2811 

FAX: (32) 2 216 3304 


*Diode Belgium 

Keiberg Il, Minervastraat, 14/B2 
1930 Zaventem 

Tel: (32) 2 725 46 60 

FAX: (32) 2 725 45 11 


DENMARK 


*Avnet Nortec A/S 
Transformervej 17 
DK-2730 Herlev 

Tel: (45) 4284 2000 
FAX: (45) 4492 1552 


t*ITT Multikomponent AS 
Naverland 29 

DK-2600 Glostrup 

Tel: (45) 4245 6645 

FAX: (45) 4245 7624 


FINLAND 


t*OY Fintronic AB 
Pyyntitie, 3 

02230 Espoo 

Tel: (358) 0 887 331 
FAX: (358) 0 887 33 343 


FRANCE 


*Arrow Electronique 
73-79 Rue des Solets 
Silic 585 


94663 Rungis Cedex ’ 


Tel: (33) (1) 4978 4978 
FAX: (33) (1) 4978 0596 


*Avnet 

79, rue Pierre Semard 
92322 Chatillon 

Tel: (33) (1) 4965 2500 
FAX: (33) (1) 4965 2769 


tMetrologie 

Tour d’Asnieres 

4, Avenue Laurent Cely 
92606 Asnieres Cedex 

Tel: (33) (1) 4080 9000 
FAX: (33) (1) 4791 0561 


*Tekelec 

Cite des Bruyeres 

5, Rue Carle Vernet-BP 2 
92310 Sevres 

Tel: (33) (1) 4623 2425 
FAX: (33) (1) 4507 2191 


*Components 
+Systems 


GERMANY 


*Avnet Electronic 2000 
Stahlgruberring 12 
81829 Muenchen 

Tel: (49) 89 45110-01 
FAX: (49) 89 45110129 


*Jermyn GmbH 

Im Dachsstueck 9 
65549 Limburg 

Tel: (49) 6431 5080 
FAX: (49) 6431 508289 


tMetrologie GmbH 
Steinerstrasse 15 
81369 Muenchen 

Tel: (49) 89 724470 
FAX: (49) 89 72447111 


*Proelectron Vertriebs GmbH 
Max-Planck-Strasse 1-3 
63303 Dreieich 

Tel: (49) 6103 304343 

FAX: (49) 6103 304425 


tRein Elektronik GmbH 
Loetscher Weg 66 
41303 Nettet 

Tel: (49) 2153 7330 
FAX: (49) 2153 733513 


GREECE 


tErgodata 
Aigiroupoleos 2A 

176 76 Kalithea 

Tel: (30) 1 95 10 922 
FAX: (30) 1 95 93 160 


*Pouliadis Associates Corp. 
Aristotelous St. 3/Sygrou Av. 150 
Athens 17671 

Tel: (30) 1 924 2072 

FAX: (30) 1 924 1066 


IRELAND 


t*Micro Marketing 
Taney Hall 

Eglinton Terrace 
Dundrum 

Dublin 14 

Tel: (353) (1) 298 9400 
FAX: (353) (1) 298 9828 


ISRAEL 


t*Eastronics Limited 
Rozanis 11 

P.O.B. 39300 

Tel Baruch 

Tel-Aviv 61392 

Tel: (972) 3 6458 777 
FAX: (972) 3 6458 666 


ITALY 


*Intesi Div. Della Deutsche 
Divisione ITT Industries GmbH 
P.I. 06550110156 

Milanofiori Palazzo e5 

20094 Assago (Milano) 

Tel: (39) 2 824701 

FAX: (39) 2 8242631 


*Lasi Elettronica 

P.l. 00839000155 

Viale Fulvio Testi, N.280 
20126 Milano 

Tel: (39) 2 661431 

FAX: (39) 2 66101385 - 


tOmnilogic Telcom 
Via Lorenteggio 270/A 
20152 Milano 

Tel: (39) 2 48302640 
FAX: (39) 2 43802010 


NETHERLANDS 


tDatelcom B.V. 
Meidoornkade 22 
3993 AE Houten 

Tel: (319 3403 57222 
FAX: (31) 3403 57220 


*Diode Components 
Coltbaan 17 

3439 NG Nieuwegein 
Tel: (31) 3402 9 12 34 
FAX: (31) 3402 3 59 24 


t*Koning en Hartman 
Energieweg 1 

2627 AP Delft 

Tel: (31) 15 609 906 
FAX: (31) 15 619 194 


NORWAY 


*Avnet Nortec A/S 
Postboks 123 
N-1364 Hvalstad 
Tel: (47) 284 6210 
FAX: (47) 284 6545 


tComputer System Integration A/S 
Postbox 198 

N-2013 Skjetten 

Tel: (47) 638 45 411 

FAX: (47) 638 45 310 


PORTUGAL 


*ATD Electronica LDA 
Edificio Altejo 

Rua 3 piso 5-sala 505 
Urbanizacao de Matinha 
1900 Lisboa 

Tel: (351) (1) 858 0191 /2 
FAX: (351) (1) 858 7841 


tMetrologia Iberica Portugal 

Rua Dr. Faria de Vasconcelos 3A 
1900 Lisboa 

Tel: (851) (1) 847 2202 

FAX: (351) (1) 847 2197 


SOUTH AFRICA 


T*EBE 

PO Box 912-1222 
Silverton 0127 

178 Erasmus Street 
Meyerspark 

Pretoria 0184 

Tel: (27) 12 803 7680-93 
FAX: (27) 12 803 8294 


SPAIN ; 


*ATD Electronica 

Avenue de la Industria, 32, 2B 
28100 Alcobendas 

Madrid 

Tel: (34) (1) 661 6551 

FAX: (34) (1) 661 6300 


tMetrologia Iberica 
Avda. Industria, 32-2 
28100 Alcobendas 
Madrid 

Tel: (34) (1) 661 1142 
FAX: (34) (1) 661 5755 


SWEDEN 


tAvnet Computer AB 
Box 184. 

S-123 23 Farsta 

Tel: (46) 8 705 18 00 
FAX: (46) 8 735 2373 


*Avnet Nortec AB 
Box 1830 

S-171 27 Solna 
Tel: (46) 8705 1800 
FAX: (46) 883 6918 


*ITT Multikomponent AB 
Ankdammsgatan 32 

Box 1330 

S-171 26 Soina 

Tel: (46) 8 830020 

FAX: (46) 8 27 13 03 


SWITZERLAND 


tElbatex AG 

Hardstr. 7 

CH-5430 Wettingen 
Tel: (41) 56 27 50 00 
FAX: (41) 27 19 24 


+Fabrimex AG 
Kirchenweg 5 
CH-8032 Zurich 

Tel: (41) 1 386 86 86 
FAX: (41) 1 383 23 79 


tiIMIC Microcomputer 
Zurichstrasse 
CH-8185 Winkel-Ruti 
Tel: (41) (1) 8620055 
FAX: (41) (1) 8620266 


t*Industrade AG 
Hertistrasse 31 
CH-8304 Wallisellen 
Tel: (41) (1) 8328111 
FAX: (41) (1) 8307550 


TURKEY 


*Empa Electronic 
Florya Is Merkezi 
Besyo!l Londra Asfalti 
34630 Florya Istanbul 
Tel: (90) (1) 599 3050 
FAX: (90) (1) 599 3061 


UNITED KINGDOM 


*Arrow Electronics 


St. Martins Business Centre 


Cambridge Road 
Bedford - MK42 OLF 
Tel: (44) 234 270272 
FAX: (44) 234 211434 


*Avnet EMG Ltd. 
Jubilee House 
Jubilee Road 
Letchworth 


Hertsfordshire - SG6 1QH 


Tel: (44) 462 488.500 
FAX: (44) 462 488 567 


*Bytech Components 
12a Cedarwood 


Chineham Business Park 


4 Crockford Lane 
Basingstoke 

Hants RG12 1RW 

Tel: (44) 256 707 107 
FAX: (44) 256 707 162 


tBytech Systems 

5 The Sterling Centre 
Eastern Roa 

Bracknell 

Berks - RG12 2PW 
Tel: (44) 344 55 333 
FAX: (44) 344 867 270 


*Datrontech 

42-44 Birchett Road 
Aldershot 

Hants —GU11 1LU 
Tel: (44) 252 313155 
FAX: (44) 252 341939 


*Jermyn Electronics 
Vestry Estate 

Otford Road 
Sevenoaks 

Kent TN14 5EU 

Tel: (44) 732 743 743 
FAX: (44) 732 451 251 


tMetrologie VA 

Rapid House 

Oxford Road 

High Wycombe 

Bucks - HP11 2E 

Tel: (44) 494 526 271 
FAX: (44) 494 421 860 


*MMD/Rapid Ltd. 
Rapid Silicon 

3 Bennet Court 
Bennet Road 

Reading 

Berks - RG2 0QX 

Tel: (44) 734 750 697 
FAX: (44) 734 313 255 
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AUSTRALIA 
Intel Australia Pty. Ltd. 
Unit 13 


Allambie Grove Business Park 
25 Frenchs Forest Road East 
Frenchs Forest, NSW, 2086 
Sydney 

Tel: 61-2-975-3300 

FAX: 61-2-975-3375 


Intel Australia Pty. Ltd. 
711 High Street 

1st Floor 

East Kw. Vic., 3102 
Melbourne 

Tel: 61-3-810-2141 
FAX: 61-3-819 7200 


BRAZIL 


Intel Semicondutores do Brasil 
Rua Florida, 1703-2 and CJ.22 
CEP 04565-001 Sao Paulo 

SP Brazil 

Tel: 55-11-530-2296 

FAX: 55-11-531-5765 


CHINA/HONG KONG 


Intel PRC “alae 

Room 517-518 

China World Tower 

1 Jian Guo Men Wai Avenue 
Beijing 100004 

Republic of China 

Tel: 861-505-0386 

FAX: 861-505-0383 


INTERNATIONAL SALES OFFICES 


Intel Semiconductor Ltd.* 
32/F Two Pacific Place 
88 Queensway 
reins 

ong Kon 
Tel: 7352) 844-4555 
FAX: (852) 868-1989 


INDIA 


Intel Asia Electronics, Inc. 
4/2, Samrah Plaza 

St. Mark’s Road 

Bangalore 560001 

Tel: 91-80-215065 

FAX: 91-80-215067 

TLX: 953-845-2646 INTL IN 


JAPAN 


Intel Japan K.K. 

5-6 Tokodai, Tsukuba-shi 
Ibaraki, 300-26 

Tel: 0298-47-8511 

FAX: 0298-47-8450 


Intel Japan K.K.* ~ 
Hachioji ON Bidg. 
4-7-14 Myojin-machi 
Hachioji-shi, Tokyo 192 
Tel: 0426-48-8770 
FAX: 0426-48-8775 


Intel Japan K.K.* 

Kawa-asa Bidg. 

2-11-5 Shin-Yokohama 
Kohoku-ku, Yokohama-shi 
Kanagawa, 222 

Tel: 045-474-7660 

FAX: 045-471-4394 , 


Intel Japan K.K.* 
Ryokuchi-Eki Bidg. 

2-4-1 Terauchi 
Toyonaka-shi, Osaka 560 
Tel: 06-863- 1091 

FAX: 06-863-1084 


Intel Japan K.K. 
Shinmaru Bldg. 

1-5-1 Marunouchi 
Chiyoda-ku, Tokyo 100 
Tel: 03-3201-3621 

FAX: 03-3201-6850 


Intel Japan K.K.* 
TK Gotanda Bldg. 9F 
8-3-6 Nishi Gotanda 


Sig ae yo 141 


FAX: 03-3493-5951 


KOREA 


Intel Korea, Ltd. 

16th Floor, Life Bidg. 

61 Yoido-dong, Youngdeungpo-Ku 
Seoul 150-01 

Tel: (2) 784-8186 

FAX: (2) 784-8096 


MEXICO 

Intel Tecnologia de Mexico 
S.A. de C.V. 

Av. Mexico No. 2798-9B, S.H. 
44680 Guadalajara, Jal. 


Tel: 011-523-640-1259 
FAX: 011-523-642-7661 
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SINGAPORE 


Intel Singapore Technology, Ltd. 
101 Thomson Road #08 08-06 
United Square 

Singapore 1130 

Tel: (65) 250-7811 

FAX: (65) 250-9256 


TAIWAN 


Intel Bg te Far East Ltd. 

Taiwan Bran 

8th Floor, No. 205 

Bank Tower Bidg. 

Tung Hua N. Road 

Taipei 

Tel: 886-2-5144200 

FAX: 886-2-717-2455 
886-2-719-6184 


INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 


ARGENTINA 


Dafsys Consulting S.A. 
Chacabuco, 90-6 Piso 
1069-Buenos Aires 

Tel. & FAX: 54.1334.1871 


AUSTRALIA 


NJS Electronics Australia 
1A/37 Ricketts Road 
Mount Waverley, VIC 3149 
Tel: 61-3-558-9868 

FAX: 61-3-558-9929 


NSD-Australia 

205 Middleborough Rd. 
Box Hill, Victoria 3128 
Tel: 03 8900970 

FAX: 03 8990819 


BRAZIL 


Hitech 

Luis Carlos Berrini, 801 CJ121 
04571, Sao Paulo, SP Brazil 
Tel: 5511-536-0355 

FAX: 5511-240-2650 


Microlinear 

Avenida Wilhelm Winter, 345 
Distrito Industrial - Jundiai, SP 
13213-000 

Tel: 5511-732-6111 

FAX: 5511-732-2892 


CHILE 


Sisteco 

Vecinal 40—Las Condes 
Santiago 

Tel: 562-234-1644 

FAX: 562-233-9895 


CHINA/HONG KONG 


Novel Precision Machinery Co., Ltd. 


Room 728 Trade Square 
681 Cheung Sha Wan Road 
Kowloon, Hong Kong 

Tel: (852) 360-8999 

TWX: 32032 NVTNL HX 
FAX: (852) 725-3695 


*Field Application Location 


GUATEMALA 
Abinitio 

11 Calle 2—Zona 9 
Guatemala City 
Tel: 5022-32-4104 
FAX: 5022-32-4123 


INDIA 


Priya International Limited 

D-6, Il Floor 

Devatha Plaza 

131/132 Residency Rd. 
Bangalore 560 025 

Tel: 91-80-214027, 91-80-214395 
FAX: 91-80-214105 


Priya International Limited 

Apeejay House, 4th Floor 

130 Apollo Street 

Bombay 400 023 

Tel: 91-22-2660949, 91-22-2665822 


Priya International Limited 

Flat No. 8, 10th Floor 

Akashdeep Building 

Barakhamba Rd. 

New Delhi 110 001 

Tel: 91-11-3314512, 91-11-3310413 
FAX: 91-11-3719107 


Priya International Limited 

5-J, Century Plaza 

560-562 Mount Road, Teynampet 
Madras 600 018 

Tel: 91-44-451031, 91-44-451597 
FAX: 91-44-813549 


Priya International Limited 

No. 10, Il Floor, Minerva House 

94 Sarojini Devi Rd. 

Secunderabad 500 003 

Tel: 91-842-813120, 91-842-813549 


Priya International Limited 

Lords, Ill Floor 

7/1 Lord Sinha Road 

Calcutta 700 071 

Tel: 91-33-222378, 91-33-222379 
FAX: 91-33-224884 


SES Cannes & Technologies 
Pvt. Ltd. 


11/18, SNS Chambers 

239 Palace Upper Orchards 
Sankey Road, Sadashivanagar 
Bangalore 560 080 

Tel: 91-812-348481 

FAX: 91-812-343685 


SES i ads & Technologies 
Pvt. Ltd 


Arvind Chambers 

194, Andheri-Kurla Road 

Andheri (East) 

Bombay 400 069° 

Tel: 91-22-6341584, 91-22-6341667 
FAX: 91-22-4937524 


SES Computers & Technologies 
Pvt. Ltd. 


605-A, Ansal Chambers II 
No. 6, Bhikaji Camaplace 
New Delhi 110 066 

Tel: 91-11-6881663 

FAX: 91-11-6840471 


JAMAICA 


MC Systems 

10-12 Grenada Crescent 
Kingston 5 

Tel: (809) 926-0104 
FAX: (809) 929-5678 


JAPAN 


Asahi Electronics Co. Lid. 
KMM Bidg. 2-14-1 Asano 
Kokurakita-ku 
Kitakyushu-shi 802 

Tel: 093-511-6471 

FAX: 093-551-7861 


Dia Semicon Systems, Inc. 

Flower Hill Shinmachi Higashi-kan 
1-23 Shinmachi, Setagaya-ku 
Tokyo 154 

Tel: 03-3439-1600 

FAX: 03-3439-1601 


Okaya Koki 
2-4-18 Sakae, 
Naka-ku, Ary —_ 460 
Tel: 052- 

FAX: 052-204-8380 


Ryoyo Electro Corp. 
Konwa Bidg. 
1-12-22 Tsukiji 
Chuo-ku, Tokyo 104 
Tel: 03-3546-5011 
FAX: 03-3546-5044 


KOREA 


Samsung Electronics 

Samsung Main 

150 Taepyun ROA, Chung-Ku 
Seoul 100-10 

C.P.O. Box 8780 

Tel: (822) 751-3680 

TWX: KORSSF K 27970 

FAX: (822) 753-9065 


Tong Baek Electronic Co., Ltd. 
16-58 Hangan aah 3-ga 


Yon 
Tel: $2.2 He 5-6623 
FAX: 82-2-715-9374 


SAUDI ARABIA 


AAE Systems, Inc. 
642 N. Pastoria Ave. 
na doe CA 94086 


Tel: (408) 732-1710 
FAX: (408) 732-3095 
TLX: 494-3405 AAE SYS 


SINGAPORE 


Electronic Resources Pte, Ltd. 
pose! man net! 1336 
# 1 re 
Tel: te 283-0888 
TWX: RS 56541 ERS 
FAX: (65) 289-5327 


SOUTH AFRICA 


Electronic Building Elements 
178 Erasmus St. 

(off Watermeyet St. 
Meyerspark, Pretoria, 0184 
Tel: 011-2712-803-7680 
FAX: 011-2712-803-8294 


TAIWAN 


Micro Electronics Corporation 
12th Floor, Section 3 

285 Nanking East Road 
Taipei, R.O.C. 

Tel: (886) 2-7198419 

FAX: (886) 2-7197916 


Acer Sertek Inc. 

15th Floor, Section 2 
Chien Kuo North Rd. 
Taipei 18479 R.O.C. 
Tel: 886-2-501-0055 
TWX: 23756 SERTEK 
FAX: (886) 2-5012521 


URUGUAY 


Interfase 

Bivr. Espana 2094 

11200 Montevideo ; 
Tel: 5982-49-4600 / 
FAX: 5982-49-3040 


VENEZUELA 


Unixel C.A. 

4 Transversal de Monte Cristo 
Edf. AXXA, Piso 1, of. 1&2 
Centro Empresarial Boleita 
Caracas 

Tel: 582-238-7749 

FAX: 582-238-1816 
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ALABAMA 


Birmingham 
Huntsville 


ALASKA 
Anchorage 


ARIZONA 


Phoenix* 
Tucson 


ARKANSAS 
Little Rock 


CALIFORNIA 


Bakersfield 
Brea 

Carson* 
Fresno 
Livermore 

Mar Del Rey 
Ontario* 
Orange 
Sacramento* 
San Diego* 
San Francisco* 
Santa Clara* 
Ventura 
Sunnyvale 
Walnut Creek* 
Woodland Hills* 


COLORADO 


Colorado Springs 


Denver 
Englewood* 


CONNECTICUT 
Glastonbury* 


DELAWARE 
New Castle 


FLORIDA 


Ft. Lauderdale 
Heathrow 
Jacksonville 
Melbourne 
Pensacola 
Tampa 


West Palm Beach 


ARIZONA 


Computervision Customer 


Education 


2401 W. Behrend Dr., Suite 17 


Phoenix 85027 


Tel: 1-800-234-8806 


MINNESOTA 


3500 W. 80th Street 


Suite 360 
Bloomington 55431 


Tel: (612) 835-6722 


*Carry-in locations 


NORTH AMERICAN SERVICE OFFICES 


COMPUTERVISION 
Intel Corporation’s North American Preferred Service Provider 
Central Dispatch: 1-800-876-SERV (1-800-876-7378) 


GEORGIA MICHIGAN NORTH DAKOTA VIRGINIA 
Atlanta* Ann Harbor Bismark ; 
Savannah Benton Harbor ee 
West Robbins Ade a at OHIO Maclean* 

Leste cc Cincinnati* Norfolk 
HAWAII Livonia* Columbus Virginia Beach 
Honolulu = re (ne ar 
Middle Heights* WASHINGTON 
REINO MINNESOTA Toledo* 
Buffalo* : * 
F Bloomington* OREGON Bellevue 
Calumer City Deluth ot Olympia 
‘oe Beaverton* Renton 
, Richland 
Oak Brook fh siete PENNSYLVANIA Spokane 
Springfield s Verdale 

INDIANA St. Louis* seed “ mee 

i East Erie 
Ft Wayne Sethe ge Pittsburgh* WASHINGTON D.C.* 

eines Wayne* 
egas 

KANSAS 
Se tk SOUTH CAROLINA WEST VIRGINIA 

erland Par = 
Wichita NEW HAMSHIRE Chany Point a ae 
Manchester* Columbia 
KENTUCKY Fountain Inn 
: NEW JERSEY 
Lexington WISCONSIN 
Louisville | Edison* SOUTH DAKOTA 
Madisonville Hamton Town* Sioux Falls Brookfield* 
Parsippany* Green Bay 
LOUISIANA TENNESSEE Madison 
NEW MEXICO Wausau 
Baton Rouge Bartlett 
Metarie Albuquerque uae 
MAINE NEW YORK Nashville CANADA 
Brunswick pee TEXAS Calgary* 
Dewitt* Austin Edmonton 
MARYLAND airport* peo oa 
Fairport Bay City London* 

; Farmingdale* Beaumont Montreal* 
Frederick | New York City* Canyon Ottawa 
mehter oh College Station Toronto* 

boesele 9 NORTH CAROLINA hee Vancouver, BC* 

Charlotte Tyler St. John 

ecvoarel ise aga ; 

atic aveluc 
Norton* Raleigh al 
Springfield Wilmington Salt Lake City* 

ILLINOIS MASSACHUSETTS 
; Computervision Customer 

congetenenn Customer Cancation 

1 Oakbrook Terrace 11 Oak Park Drive 

Suite 600 Bed ford 01730 

Oakbrook 60181 Tel: 1-800-234-8806 


Tel: 1-800-234-8806 


SYSTEMS ENGINEERING OFFICES 


NEW YORK 


2950 Expressway Dr., South 
Islandia 11722 
Tel: (506) 231-3300 


CG/SALE/111293 


4 
f 


a 
pA ames 


Networking 


As an established leader in the networking market, Intel provides a 
wide range of products for workstations, servers, desktop and 
portable PCs including Intel’s complete line of Ethernet and Token | 
Ring adapter cards. 


This handbook contains product data sheets, design and applications 
information for Intel’s networking product lines. This includes Intel’s 
complete family of products for PC motherboard, add-in adapter, 
and PCMCIA I/O card designs. This handbook highlights the highly 
integrated 82595 for cost-effective ISA Designs, the 82596 32-bit 

LAN coprocessor for high-performance applications, and the easily 
customizable 82593 which can be used in a wide range of Ethernet 
solutions. Technical information on the company’s networking 
boards is also included. Application articles offer a detailed - 
explanation for implementing a LAN on motherboard design. Charts 
are included to show parameters and test conditions, layout principles 


and much more. : 


*Ethernet is a registered trademark of Xerox Corp. 
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